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Unusual Ply Wheels. — The great velocity at which fly 
wheels are driven and the consequent casualities that 
have become a matter of weekly reix)rt are evidence of 
slow evolution in providing for known wants. The sud- 
den advent of electrical apparatus and its high speeds 
found people making fly wheels of cast iron, with a nar- 
row factor of safety, or, indeed, no factor of safety at all, 
if we consider the impossibility of detecting inherent 
strains and imperfections in this material. No one can 
know the value of material molded into form at a tem- 
perature of 2,000 degrees and then cooled down to a for- 
tieth of this temperature, nor can they judge internal 
structure by surface indications. The fact is that cast 
iron is not suiUible material for fly wheels that are to be 
driven at high speed, nor is it necessary to make them of 
this material. There is not even the claim of cheapness 
in their favor, if the methods of making such wheels of 
wrought iron and steel were once worked out. Twenty 
years ago a Scotch firm, who had to make a large fly wheel 
for a spinning mill, riveted up a box rim, made from rolled 
plates, and filled it with cemented masonry or ‘‘grout,’’ 
and did a very sensible thing. The strength of rolled sec- 
tions is tolerably well known, their integrity is beyond 
doubt or can be so, and all that is Vanting is some ingenu- 
ity and experiment to substitute this kind of material. 
One reason for using cast iron for fly wheels is to attain a 
section and stiffness of the arms that will, in the plane of 
rotation, resist the inertia and momentum of the rim. The 
sections of wrought-ii*on spokes required for radial or cen- 
trifugal strain are by far too weak for the driving strains, 
but this is eiisily provided for by diagonals as in the case 
of other iron structures. — C'assier’s Magazine for June. 


Engineering Experts in Law Suits. — Lawyers usually 
make a serious mistake by considering engineering ex- 
perts in the same light as any other witness in the case, 
says W. G. Berg in Cassier’s Magazine. A brief conver- 
sation in regard to the particular features of the case is 
about all the information the average expert receives till 
placed upon the witness stand. Any engineer, connected 
with a large corpomtion transacting business in different 
cities, w’ill readily bear testimony to the assertion that the 
methods of the various local counsels, all working for the 
same company, vary radically according to their individ- 
ual temperament and peculiarities. Some discuss a case 
minutely with the engineer, while others actually wait till 
court day, and then, after a whispered conversation of a 
few minutes, held in one corner of the courtroom, enter 
upon the trial of the case, trusting to their legal instinct 
and the inspiration of the moment to pull them through. 
There are lawyers whose inclinations and ideas are toward 
scientific and engineering questions, owing to their having, 
in their younger days, been members of the -‘chain gang” 
of a surveying party or dabbled in a machine shop, or who 
have a hobby of following the latest developments in sci- 
ence and electricity. Others, through long years of expe- 
rience in corporation matters, become expert in grasping 
and dealing with the engineering details of suits intrusted 
to them. But, as a rule, the engineering expert is capable 
of rendering much more valuable assistance as an adviser 
and educivtor in his particular sphere than acting merely 
as an ordinary witness. 

The lawyer should acquaint his expert with all the facts 
in the case and then give him sufficient time to collect 
data, not only from his own actual practice and the prac- 
tice of others, but also from the technical literature on 
the subject, so as to prepare an engineering brief to be 
thoroughly discussed with the lawyer prior to the starting 
of the legal proceedings. This brief and the subsequent 
consultation will aid the lawyer to grasp the technical de- 
tails of the case and assist him in preparing a list of inter- 
rogatories and the general line for conducting the case as 
far as the engineering features are concerned. 


Uniformed Attendants for Eastern Passengers via 
Pennsylvania Lines.— Uniforaied parcel porters will, 
free of chai'ge, look after the comfort of all arriving and 
departing passengers over the Pennsylvania system at 
Jersey City passenger station, and will accompany them 
(if desired) between Cortlandt street ferry, New York 
City, and the American line pier. Sixth Avenue Elevated 
railroad and the Central railroad of New Jei-sey station; 
also between Desbrosses street ferry, New York City, 
and the Ninth Avenue Elevated railroad. Theyw-ill also 
meet Pennsylvania line trains at Philadelphia Broad 
street passenger station and assist passengers who may 
desire their aid; take charge of rolling chairs when 
needed; meet carriages and make themselves generally 
useful to passengei-s. They w'ill be in attendance from 6 
a. in. to 12 midnight, and when accompanying passengers 
will carry parcels and hand baggage. They are not per- 
mitted to charge for this sorvice, nor to intimate in any 
way that a fee will be expected. Any recognition of their 
assistance must be in the nature of a positive gratuity, 
entirely optional with the iierson served. 


An Engine with Five Cranks. — The Inchmona, en- 
gined by the Central Marine Engine Works of Wm. Gray, 
& Co., Ltd., West Hartlepool, for Messrs. Hamilton, 
Fraser & Co., Liverpool, went on an extended trial trip 


May 4 and 5. The principal feature consists of the en- 
gine, which is pi-ovided with five cranks instead of the 
usual three. There are two low pressure cylinders of 
equal size, and the engines work on the quadruple principle, 
each of the five cylinders driving one ot the five cranks. 
The cylinders are all in a straight line on the center line, 
of the ship, and all the valves are on the same line, 
immediately over the crank shaft, and driven by the 
ordinary link motion type of valve gear. The five cranks 
are set at equal angles around the crank circle, so that the 
propeller receives no less than ten impulses per revolution, 
besides which a much higher speed of revolution may be 
freely adopted than is usual with three crank engines. 
A three crank engine at 60 revolutions per minute, hav- 
ing six impulses per revolution, gives .%() impulses per 
minute; while a five crank engine running 80 revolutions 
per minute with ten impulses per revolution, will give 
the shaft 800 impulses per minute, or more than twice as 
many as the three crank engine. At the trials the en- 
gines ran so smoothly that at over 100 revolutions per 
minute there was no vibration of the ship whatever, 
although she was entirely without cargo. At this speed 
there are more than 16 recipi-ocating impulses delivered 
per second. The high speed in the reversal of impulses 
accounts for the absence of vibration in the ship. With 
five cylinders, of which, as in the case of the Inchmona, 
the diameters are 17 in., ‘24 in., 84 in., 42 in., and 4‘2in., the 
three larger reciprocating weights can without difficulty 
be made exactly equal, and with a little scheming the 
weights of the whole five can be made equal. 


Interstate Commerce Ruling. — The supreme court of 
the United States has just rendered a decision in favor of 
the Illinois Central Railroad company in a controversy 
with the state involving the validity of a state law requir- 
ing every railroad passenger train to stop at county seats 
within the state. It appears that the railroad company 
operates a line of road from Chicivgo to New Orleans, 
which passes Cairo at a point three and one-half miles dis- 
tant from the station in that city . Six of the passenger 
trains on the road are run on a swdtch or a side track from 
the main line to the station in the city, but the fast mail 
train between Chicago and New Orleans, run under spe- 
cial contract wiih the postoffice department, and on a 
schedule fixed by the officials of the latter, doesn’t go 
into the city of Cairo. Proceedings were begun on the 
relation of the state to compel the railroad company to 
run the train into the city under the provisions of the 
county seat law, and the supreme court of the state de- 
cided that it must do so. The company appealed to the 
subreme court of the United States, which held that the 
company need not run the mail train into Cairo, saying 
that, so far as the state law sought to compel the rail- 
road company to make this unnecessary trip of seven 
miles by a through mail train, it was unc-onstitutional 
and void. 


English Rails Abroad. — English papers express the 
opinion that the present promises to be a good year for 
the exi>ort rail trade. The aggregate exports to April 80 
this year were 179,570 tons, as compared with 94,66:^ tons 
in the corresponding period of 1895, and 89,952 tons in the 
corresponding period of 1894. British India has been the 
best external customer for rails in 1896 having taken 88,- 
‘272 tons to April 30, as compared with 34,1191 tons in the 
corresponding period of 1895, and 46,460 tons in the corre- 
sponding period of 1894. The deliveries to the 
Australasian colonies in the first four months of this year 
were ‘26,794 tons, as compared with 1067 tons and 5041 tons. 
Japan took 17,992 tons of British rails to April 30 this 
year, as compared with 16,553 tons and 9754 tons. There 
were sent 13,648 tons of rails to Mexico in the first four 
months of this year; the corresponding deliveries in the 
corresponding period of 1895 were 720 tons, and in the cor- 
responding period of 1894, 4166 tons. The United States 
imported 8397 tons of British rails to April 30 this year, as 
compared with 8450 tons and nil in the corresponding 
periods of 1895 and 1894. The ease with which capital can 
be raised at extremely moderate rates of interest has, of 
course, encouraged the construction of new lines in 
British India. The Argentine Republic has also pi-ofited 
from the progress of Argentine agriculture. It is not a 
little surprising, however, to find a larger demand for these 
rails in the Australasian colonies, as the general condition 
of Australasian affairs still leaves a good deal to be desired. 
It is also not a little remarkable to find some inquiry for 
British rails in the United States, notwithstanding the 
great progress of American metallurgy. 


Latest Test of Carnegie Armor Plate.— On May 13 
a Carnegie double forged armor plate was tested at the 
government proving ground and broke all records. The 
plate represented a group of about 600 tons of armor for 
the Russian government’s battleship Russia. It was 12 ft. 
long, ft. high and was eight in. thick, tapering down 
to four in. When attacked by nine imported Holtzer pro- 
jectiles it not only repelled them all, but the projectiles 
were smashed into fragments. The first five shots fired 
were six in. in caliber and struck the plate in its thickest 
portion. They were given striking velocity ranging from 
1827 ft. velocity per second to 1890 ft. velocity per second. 
All the shots struck the plate fairly and were demolished 
without penetrating. Then three four-inch projectiles 
with velocities averaging 19f>5 ft. per second were fired at 
the thinner portions of the plate. They also struck the 
plate fairly and suffered the same fate as their lai-ger 
predecessors. The wonderful resistance of the plate de- 
cided Capt. Murtwago, the Russian representative, to 
give it a more vigorous attack. The six inch gun was 
again wheeled into position and loaded with another six- 


inch Holtzer projectile. The powder charge was increased 
so as to give the projectile the unusual striking velocity 
of 2, UK) ft. per second. The result was the same. The 
splendid showing made by the Carnegie Company plates 
in this test and the one about a month previous so im- 
pressed Capt. Murtwago with their excellence that he 
proiK)ses to recommend to his government that the next 
group of about ‘200 tons be accepted without the formality 
of a test. 


Steel Canal and Lake Boats. — The first fleet of steel 
canal boats of the Cleveland Steel Canal Boat Co. for this 
season arrived in New York May 13. It con.sisted of one 
steam barge with five consorts, all loaded to a draft of 5 
ft., which is the maximum now' practicable in the Erie 
canal. The fleet left Cleveland May 3 at 1 a. m., arrived 
at Buffalo May 4 at 8 a. m., left Buffalo May 4 at 6 p. m., 
arrived at New York May 18 at 8 a. m. ; lost 10 hours 
at Buffalo on account of ice in the harbor, 4 hours at 
Brockport cleaning tii*es, 4 hours at Tray waiting for 
teams tln-ough single locks; total, 18 hours lost time. 
Actual running time from Cleveland to New^ York, 9 days, 
18 hours; Cleveland to Buffalo, 31 hours; Buffalo to Troy, 
5 days, 20 hours; Buffalo to New York, 7 days, 12 hours. 
The cargo included 65^3,000 lbs. of nails for export to Japan ; 
375,000 ft. of lumber for New York; 10 tons parafine w'ax 
for Germany, and a miscellaneous cargo for New York. 
The westbound cargo will consist chiefly of sugar for De- 
troit, Toledo, Cleveland and the southwest. 


Russian Iron.— The iron industry in Southern Russia is 
rapidly developing, thanks, to a great extent, to the in- 
vestment of Belgian capital. At the initiative of Belgian 
capitalists one iron works is built after the other, but al- 
though the bulk of the requisite money appear.s to hail 
from Belgium, home capital is also being invested in the 
same undertakings on no small scale. Not only are new 
works erected, but old ones are bought and extended; as 
an example may be mentioned the engineering works of 
Eson <& Co., close to lekaterinoslaw, which has been trans- 
formed into a branch of the new' firm “Aciere du Midi de 
la Russie,” where the first cast steel manufactory in south 
of Russia will be installed. Another new manufactory is 
the one of the Societe Metallurgique d’Estampage, close 
to the Nishne-Duleprow,sk Railw'ay station, on the leka- 
terinen line, which, as the name indicates, will go in for 
stamped articles, bolts, screws, etc. The Parisian firm of 
“Barican” is building a machine factory at Nickolajew, 
and numerous other projects of a similar nature are in a 
more or less advanced stage. This universal impetus to 
new industrial undertakings is not confined to the iron in- 
dustry alone. The Drewitzky coal mines have also been 
sold to a Belgian syndicate, and two other Belgian compa- 
nies have been formed for the purpose of erecting glass 
manufactories in Southern Russia. 


Leather Packing. — I had a short note recently on 
hydraulic work, and may add that it has more wrinkles 
than an old man’s brow' says J. H. Allen in Dixie. Take 
the leather packing for example. I remember my first 
case of making a cup packing for a wheel press. Then I 
thought I knew how' it was done. I soaked the leather 
and put it into the die provided by the makers, and sec- 
ured a shape that w'as perfect. I oiled it according to 
rule and it fitted into its place like a hand in a glove, but 
in a week it was leaking as badly as the old one it had 
replaced. A second packing bought from a manufacturer 
remained tight in constant service for more than two 
years. I had bought a fine piece of oak-tanned leather but 
was not sure that it came from the back; it was hard and 
stiff and required much coaxing to make it take the re- 
quired shape. He used a piece of hemlock leather, 
soft to the touch and as flexible as a damp rag. His 
leather was adapted to the purpose; mine was not. Mine 
may have come from the center of the back, I do not 
know' ; his was a selected piece cut from the back and he 
knew it. Mine was sole leather, his packing leather with 
all the difference between adaptability a^^d non-adapt- 
ability. So, w'hen you have to make a packing, don’t run 
across the street to the cobbler’s for your leather, but get 
something suited to the work, and then do not try to econ- 
omize afterwards by attempting to w'ork up the center 
that you have cut out. The chances are that you have 
squeezed that center so hard that it is w'orthless for mak- 
ing a smaller size of packing, and if you use it at all it had 
better be for gaskets and washers. Yes, I think you will 
find a wrinkle or two hovering around the making of 
leather packings. 


LOCOMOTIVE RATING AND FUEL,* 


TRACY LYON. 

The ])ossibilities in the direction of improving the 
methods of rating or loading locomotives and of re- 
ducing their relative consumption of coal, coupled 
with the rather strange fact that these most impor- 
tant points have been so long neglected, have been 
much discussed during the past year and may be con- 
sidered as unquestioned. The problem now before 
us is one of method, and it is the subject of this pa- 
per to show' briefiy the means which have been used 
in working in such a direction. 

The subject of rating naturally comes first, as it is 
generally conceded that the proper unit upon which 
to base the consumption of fuel by a locomotive is the 

♦Abstract of a paper read befora tho Western Railway 
Club. 
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ton-mile and the use of such a unit pre-supposes that 
the load of the engine is considered as so many tons 
rather than as so many cars or as that most indefinite 
of terms, a “train.” 

It has been our experience that the maximum ca- 
pacity of locomotives over the various g-rades can 
only be determinedsatisfactorily by raeansof a series 
of actual tests under favorable conditions, these tests 
being made with a carefully weighed train with fre- 
quent observations of the speed of the engine, steam 
pressure and cut-off, In making such tests the stops 
usually necessary in service must be taken into con- 
sideration, as their location, as affecting the run 
which can be made at a hill, governs in many cases 
the load which can be carried over it. 

In making comparisons it will be found convenient 
to plot a series of hyperbolic curves, one for each 
class of engine and based upon their relative traction; 
one ordinate being the train resistance in pounds per 
ton and the other the load in tons between the 
engine and caboose. For such purposes we have 
found that satisfactory results are obtained by basing 
the maximum efficient traction, which can be de- 
veloped at low speeds, upon a mean effective pi*es- 
sure in the cylinders of 80 per cent of the boiler 
pressure. The capacity of one class of locomotives 
over a certain part of the road having been deter- 
mined by test, that of another is easily and, by our 
experience, satisfactorily obtained by such a simple 
comparison of their traction. 

As to the train resistances, we find that 6 lbs. per 
ton fairly represents the wheel resistance of a loaded 
car under ordinary conditions, to which is to be ad- 
ded the grade resistance and the resistance of curves, 
which is too indeterminate a quantity to say much 
about, but is sometimes placed at one-half of a pound 
for each degree of curvature. After having deter- 
mined the capacity of the locomotives over the prin- 
cipal grades in each direction, it will be found neces- 
sary, assuming that the road under consideration is 
an average one as far as physical conditions are con- 
cerned, to divide it into a series of blocks or sections 
with reference to the ruling grades, location of sta- 
tions and other fixed points, each one of these sec- 
tions representing a different rating. An independ- 
ent series of sections will of course have to be made 
for each direction, their terminals only coinciding of 
necessity at division points. 

Our method of making up trains is as follows: The 
weight of each carload, both car and contents, is first 
inserted in the way bill by the agent. Fractions are 
not used, less than 1,000 lbs. being dropped and over 
1,000 counted as one ton. This information is shown 
on the switch list used by the yard men in making 
up ihe train, empties being given an arbitrary weight 
according to the class of car. The weight of the cars 
and contents in the train, having been inserted in 
the conductor’s report, is certified to by the agent 
and this information is sent at once to the dispatcher. 
At all stations where cars are picked up or dropped; 
the conductor enters their weight upon his report 
and also wires it to the dispatcher. It willbe found 
absolutely necessary to check these reports of ton- 
nage — for some time at least — in order to obtain re- 
sults satisfactory in any degree. One of the princi- 
pal difficulties to be met with is the making of 
proper allowance in the weight of the trains for un- 
favorable conditions of rail and weather. To the dis- 
cretion of the dispatcher who receives a telegraphic 
report of the weather and condition of rail from all 
stations twice a day, is left the decision as to whether 
a train shall be made up to first, second or third i*at- 
ing, the yardmaster having standing orders to load 
all trains to first rating in the absence of other in- 
structions. There are certain exceptions however, 
in the case of fast time freight and stock trains, 
which uniformly receive second or third rating. 

In arriving at such a classification we have made 
certain assumptions which would seem to be borne 
out by practice. To the total train resistance in 
pounds per ton, obtained by dividing the traction of 
a certain engine by the maximum load or first rat- 
ing, is added 2.4 lbs. and the loading or rating corre- 
sponding to this increased resistance represents the 
second rating for that engine, that is to say, for an 
inferior condicion of rail and weather. To obtain the 
third or still inferior rating, representing the most 
unfavorable conditions ordinarily met with, we add 
4.4 lbs. to the ti’ain resistance corresponding to the 
maximum rating. This method would seem to have 
an advantage over that of making a horizontal reduc- 
tion in the rating of a certain percentage, in that 
it decreases it in a proportionately less ratio as 
the tonnage decreases. 

For a train composed entirely of empty cars, a 
further reduction of 10 per cent is made in the V 3 .t- 
ing; if only one-half the cars are empty the reduc- 
tion is 5 per cent, and other proportions in the same 
ratio. These figures are based upon the assumption 
that the wheel resistance per ton of an empty car is 


one-third greater than that of a loaded car, or as 8 
lbs. to 6. The practice of increasing the weight of 
an empty car to allow for empties in making up the 
tonnage of a train, is sound in principle, but objec- 
tionable if it is de.sired to obtain the actual tonnage. 

After all has been said, the sole object in view is 
to run the trains with as few engines as possible, and 
if they haul as near the maximum loads in one di- 
rection as the conditions will permit, the other direc- 
tion will take care of itself. We, therefore, measure 
our performance by the amonnt of the train wages 
per ton mile in the direction of the greatest traffic. 
This is the key note of the whole thing. 

Since the establishment of the tonnage rating sys- 
tem on the Chicago Great Western Railway in .Janu- 
ary. 1894, theinci*ease in the average number of cars 
per train has been 3.8 or about 21 per cent. This, 
howevei*, is not a full measure of the benefits derived, 
as during the corresponding period the average ton- 
nage for a loaded car has also increased by about 15 
per cent. As a net result, the weight of the average 
train, as comi)ared with that before the tonnage rat- 
ing went into effect, has actually increased by about 
40 per cent, in spite of the fact that many more fast 
trains, and consequently lighter ones, are being run 
now’ than previously. This result is further born out 
by the corresponding earnings per freight train mile, 
which have increased in the same i*elative ratio. 

The most feasible means of testing coal would 
seem to be by its consumption in a stationary 
boiler under forced draft, in connection with a 
sufficient chemical analysis, to determine whether or 
not the coal is unfitted for use by reason of sulphur 
or other deleterious constituents. 

A year ago such a testing ])lant was established by 
the Great Western and some sixteen samples of Illi- 
nois, Iowa and other coals were tested before the an- 
nual coal contracts were awarded. Each sample con- 
sisted of a car load of coal purchased by us of other 
railroads, with one exception, when it was necessary 
to obtain the coal directly from the mine. This coal 
was obtained in box cars as far as possible, in order 
that it rai’.ht be received in approximately the con- 
dition that it was mined. The plant consists of a 
small locomotive boiler, carefully lagged, with the 
steam outlet cari-ied into the stack through a varia- 
ble nozzle, in connection with the ordinary form of 
diaphragm. Apparatus is provided to weigh the 
coal and water (which is fed into the boiler by an 
injector) as well as the necessary thei*mometers, cal- 
orimeters and di*aft gages, all the usual observa- 
tions in boiler tests being made. The grates used 
are regular locomotive grates and the dampers are 
similar in construction to those used on the road. 
The average steam pressure used was 90 pounds, the 
average draft in the smoke box being 3.5 inches and 
the average consumption of coal 90 pounds per 
square foot of gi*ate area. Each test lasted eight 
hours, the coal consumption in that time being 4^ to 
5 tons. 

After having obtained the evaporative value of 
each coal reduced to a uniform basis, together 
with the physical characteristics of each, the 
prices were taken into consideration and computa- 
tions made: 1st. The relative value of the coals 
f. o. b our line, based upon a unit of cost and the 
evaporative value. 2d. The cost to evaporate 100 
pounds of water at certain points where a number of 
coals might be delivered to advantage, based upon 
the actual cost of each coal, the cost of transporta- 
tion from the various points of delivery to the point 
where the coal is to be used (depending upon the direc- 
tion of the greatest traffic) and the evaporative value. 
A great many such comparisons can l>e made with 
profit, based upon various conditions^ not only in deter- 
mining which coal to buy, but in districting it . after- 
wards. This matter of districting it is a very impor- 
tant one, involving as it does the keeping of certain 
coals within certain districts, as well as the delivery 
of one coal or another at a certain point, depending 
upon the supply and direction of traffic. 

There can be no question of the importance of 
using, as far as possible, but one kind of coal on each 
division, as the adjustment of the engine j for a cer- 
tain coal as far as grates, arches, exhaust nozzle and 
diaphragm or petticoat pipe are concerned and the 
knowledge of how to handle it to greatest advantage 
by the engine men, enter largely into the economy 
of its use. 

For convenience we have adopted as a unit the 
coal consumed per 10,000 miles of total train, includ- 
ing the weight of the engine and tender, and the 
consumption varies under the same weather condi- 
tions from .5 ton to 1.2 tons per 10,0(K) ton-miles for 
different trains, divisions and directions. 

The measurement of coal on the engine may first 
be considered, almost all roads lacking facilities to 
accomplish this accurately. We have in use for 
loading coal both buckets and chutes and in some 


cases load directly from a car or dock. Where buck" 
ets are used either directly or to fill the chutes, plat- 
form scales are provided and a sufficient number of 
buckets weighed each day to enable the men to fill 
them with a fair degree of uniformity, usually to 
1,(K)0 or 1,100 lbs. We have experimented with vari- 
ous forms of spring scales hung above the bucket, 
but so far they have proved too inaccurate. The 
contents of the chutes are gaged by their cubical 
contents and the weight per cubic foot of the coal 
used, which is determined by measuring and weigh- 
ing a considerable quantity of coal in bulk. Where 
the coal is shoveled directly from the dock, the num- 
ber of scoops is counted. I find that considerable 
dependence* can be placed upon the judgment of the 
men who handle the coal and that they soon get to 
be able to make very close estimates. 

To check these figures to a certain extent we have 
established a standard location for the back coal 
boards and gates on all classes of tenders and deter- 
mined by weighing what the capacity of each class 
of the latter is as usually loaded. Each tender is 
marked with a row of rivets on the center line of the 
side of the coal pit, indicating the number of tons 
contained when the coal is shoveled into the back of 
the pit and leveled off with its top, which is done 
upon the arrival of an engine at a terminal. 

Inasmuch as one crew does not run continuously 
on the same engine, it is necessary to consider each 
trip by itself in ordei* to obtain each man’s record 
separately. 

When an engine leaves the round-house the engi- 
neer is given a slip showing the amount of coal on 
the tender, he entei’s upon this slip the amounts he 
takes at intermediate points (which are checked 
against the tickets turned in by the coal men) and 
delivers it to the roundhouse foreman at the end of 
the trip. The latter measui*es the amount of coal in 
the tender on arrival and enters all these items on 
his daily report of engines •’in." There is also 
shown on this report the time the engine is idle un- 
der steam or switching before and after coaling and 
the amount of coal with which it goes out. 

This latter amount is arrived at by adding to the 
amount on the tender upon arrival the amount taken 
at the terminal. These amounts are checked as soon 
as received and entered upon a sheet containing the 
record of one train for a month. Upon this sheet 
are shown the total ton-milage of each train, the 
consumption of coal, and the number of hours idle 
under steam and switching on that tidp (obtained 
from the ti’ain sheets as well as the roundhouse fore- 
man’s report) and finally, after deducting an allow- 
ance of 50 pounds of coal per hour for being idle un- 
der steam and 500 pounds per hour for switching, the 
net consumption of coal, which is comparable with 
the work done. The allowances referred to some 
times do not amount to very much, but they are val- 
uable in their moral effect in assuring the men that 
their records are true. The amount of coal ac- 
counted for in this way usually comes within 1 or 2 
per cent, of the amount charged as received. 

In 0 !*der to be able to compare the work of men on 
different trains and divisions we have established a 
basis or allowance in tons of coal per lO.CXK) ton-miles 
for each class of train in each direction and on each 
division, this allowance having been arrived at by a 
long series of experiments and records of amounts 
consumed, and representing, not the average, but 
the best pei-formance which could be expected under 
favorable conditions. On the performance sheets 
which are posted monthly in the roundhouse are 
shown opposite each engineer’s name the amount of 
coal he used during the month, the amount allowed 
him (based upon the ton-miles made and the class of 
service performed), and the percentage of excess of 
the latter over the former. The performance of the 
men is therefore measured by this percentage and if 
they have used less than the allowance, which is not 
an unusual thing in the summer, the percentage is 
shown in red— a very enviable distinction. 

The additional expense incident to this work is 
represented with us by the cost of the stationery 
needed and by the wages of two clerks, whose entire 
time is devoted to tabulating the reports and getting 
out the pei-formance sheets, and possibly a hefper at 
roundhouses where the force is already at the mini- 
mum point, in order that the coal may be properly 
shoveled into the pit of the tender. 

Our men are now thoroughly interested in the mat- 
ter of coal consumption— which is half the battle— 
and 1 think feel on the whole an entire confidence in 
the records. Their work as far as coal is concerned 
is now considered as one of the most important fac- 
tors in their personal record, and is is understood 
that a continual poor coal record will result in dis- 
missal, or at least a loss of rank. 

\\ ith the tonnage system the men do not shirk 
heavy trains, they would prefer to pull the full capacity 
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of the engine, as by so doing they can make their 
best record. The only tendency which we have to 
combat is one of crawling uphills, and running down 
them at too great a speed. 
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BRIDGE AT KNOXVILLE. TENN. 


The accompanying illustration has been received 
from the \oung8town Bridge Co., of Youngstown, 
O., showing the design which was recently adopted 
for the Tennessee river bridge, at Knoxville, Tenn. 
The bridge is 1,700 ft. long and 42 ft. in width over 
all. It carries a 30-ft. paved roadway with two street 
car tracks and two six-ft. sidewalks. The north 
abutment is 127 ft. long and the south abutment 00 ft. 
The piers in all cases are carried down ^ solid rock. 
The contract was awarded to the Youngstown 
Bridge Co. on May 12 of this year by the county 
court of Knox county, Tenn. 


and letting it go. It then falls into its normal posi- 
tion, and consequentlj^the yardman is not required 
to leave the switch in drilling cars. All he has to 
do is to make the “cut.” 

The whole drawhead is larger and is claimed to be 
stronger than that of any other coupler now on the 
market. The ears of the coupler carrying the 
knuckle have also been increased proportionally, 
thus giving additional strength to avoid breakages. 
The lock having broad wearing surfaces is not likely 
to wear loose or deteriorate in service. It is com- 
pact, simple and strong. 

In the illustrations Fig. 1 shows the coupler locked; 
Figs. 2, 3 and 4 show the various positions of the 
lifting pin, the locking block and knuckle, as placed 
by the operation of the coupler under the instruc- 
tions placed on each car, viz.: “To uncouple raise 
lever and let go. In the act of uncoupling th^lock 
sets itself automatically to couple again.'' " Fig. 2 


it into a buffer, as in the Hien, this breakage is ex- 
pected to be reduced to a minimum. 

The general design and details have been thor- 
oughly worked out. These couplers can be made of 
either malleable iron or steel. At present the 
shank, lifting pin and lock are made of malleable 
iron; the knuckle and pivotal pins of steel. 

One of the main advantages claimed for this coup- 
ler is that whereby the time for operating is greatly 
reduced through the special features of the lock, 
in addition, also, should any portion of the lifting 
lever or chain broken, it is not necessary for the 
the yardman to go, between the cars and remain 
there while uncoupling. 

The additional strength and correct distribution of 
the metal, together with the feature of receiving 
blows on the guaixi arm and transmitting them di- 
rect to the draft timbers, the concentration of all the 
delicate parts of the lifting lever into the locking de- 



THE KNOXVILLE BRIDGB— YOUNGSTOWN BRIDGE COMPANY. 


That there is a decided tendency in this country 
toward the adoption of artistic designs for city 
bridges of importance and that this tendency is 
growing is exemplified by the selection of designs of 
Melan concrete ai*ch structures at Topeka. Kan., 
and Patterson, N. .1. The case of the design under 
consideration furnishes an additional example show- 
infj that the public demands something more than 
mere safety and stability in the case of this bridge 
over the Tennessee river. The bridge is to be loca- 
ted at Gay street, the site being especially well 
adapted to bring out the features of an attractive 
architectural design. The lirst proposal was to build 
a stone arch structure, using the beautiful Tennes- 
see mai-ble, of which material there is an abundance 
in the vicinity, and one design for such a structure 
showed foui* spans of 240 ft. each. If this had been 
cai-ried out each span* would have exceeded by 20 ft. 
the length of the longest stone arch in existence, 
which is the Cabin John bridge at Washington, D. C. 
In another design, a single large span arch was 
shown with 150 ft. spans on each side. On examina- 
tion of the estimates for a structure of the latter 
mentioned type, using either stone or Melan concrete 
construction, it was found that the cost would be 
alKmt a half million dollars, which decided the ques- 
tion against a masonry structure. This decision, 
however, was reached reluctantly. 

At about the same time with the others proposals 
were received for a steel truss bridge with a straight 
deck and wooden floor. The Youngstown Bridge 
(’o., of Youngstown, O., in submitting its estimates 
presented plans designed with a view of giving as 
handsome a structure as could be built out of steel, 
and yet give the necessary waterway and head room 
for navigation. This was accomplished by making 
an arched cantilever design, which gives all the ap- 
peai-ance of an arch without the great thrust on the 
piers. The agitation in favor of a stone bridge has 
given the public a strong prepossession in favor of a 
design with some claim to artistic merit, and the re 
suit was the adoption of this design by the county 
court. It is certainly creditable to the designers 
and will be an ornament to the city. 


THE HIEN DOUBLE AUTOMATIC COUPLER. 


The accompanying engravings illustrate the Hien 
Double Automatic Coupler, which is seen to be of 
the M. C’. B. type and contour. The principal fea- 
tui’e of the design is the locking device. The ar- 
rangement consists of a revolving lock which is 
alternately revolved by the lifting pin and the tail of 
the knuckle, so made that all catches, cams, notches 
and other devices for holding the release lever on 
the car end, which are used on many couplers, are 
entirely dispensed with in this one, and the bending 
of the release lever or extension or stretching of the 
connecting chain between the lock and lever will not 
effec* the uncoupling device. With many forms, 
two cars being coupled together, to uncouple it is 
necessary for the lever to be raised and fastened in 
the raised position, holding the coupler lock in an 
unlocked position until the cars pull apart. After 
the cars are parted they cannot be coupled again 
until the yardman releases the lever and places it in 
the cam or notch. It will thus be seen that with the 
ordinary M. C. B. couplers two operations by the 
yardman are necessary to uncouple a car and then 
couple it u^) again. With the Hien coupler one op- 
eration accomplishes this by merely raising the lever 


shows the |X)sitlon of the lock when the lever has 
been “raised and let go.” Here the locaing block 
is revolved to such position that the tail of the 
knuckle is free to sweep open. Fig. 3 shows “the 
act of uncoupling.’’ Here the tail of the knuckle 
is half open and has revolved the locking block back 
to the original position. Fig. 4 shows “the lock set- 
ting itself automatically to couple again,” the tail of 
the knuckle being completely open, with the locking 
block in position for coupling again. As the tail of 
the knuckle is swept back to the position as shown in 
Fig. 1 the locking block rises to allow it to pass, it 


vice in the head, and the larger proportions of the 
coupler are expected to place this form in a rela- 
tively high position among couplers. It is placed on 
the market by the Railroad Supply Company of the 
Owings building, Chicago. Mr. D. S. Wegg is presi- 
dent, and Mr. Benj. Wolhaupter manager of the 
company. 

Western Society of Engrineers. 


At a board of direction meeting, held May 18, 1896. Mr. Hen- 
ry Goldmark tendered his resignation as secretary, owing 
to his intended absence for an extended period. A motion 




Fig. 1. THE HNIE COUPLER. Fig. 3. 


then drops by gravity and blocks the tail of the 
knuckle as shown in Fig. 1. 

Ihe knuckle has been increased in depth consider- 
ably, and also in thickness where possible thus, 
according to the makers, rendering it probably 25 to 30 
percent stronger than any other knuckle of the same 
type. The wearing surfaces between the tail end of 
the knuckle and lock are large, which is expected to 
eliminate wear between the tail of the knuckle and 
the lock. It is well known that wear between the 
tail of the knuckle and lock decreases the lifetime 
of the knuckle. In some cases this wear is said to 



was made and carried that he be excused from duty, sal- 
ary and all responsibility, till August 1, 1896, and that Mr. 
Nelson L. Litten be appointed to act in his stead, and that 
notice of this change be sent to all members of the society 


THE POOLING OF RAILWAY EARNINGS.* 

BY J. H. REAGAN. 

In the past much injury has resulted to the business, 
shipping, and industrial interests of the country, and much 
strife and loss of revenue to the railroad companies from 
the cutting of freight rates — from rate wars. The rail- 
road companies have made many efforts in the past to ar- 



Fig. 2. THE HNIE 

have existed to such an extent that trains have un- 
coupled. In the present M. C. B. couplers the guard 
arm is sometimes a weak point. In many couplers it is 
practically a beam unsupported in its rear. It receives 
buffing blows at its outer end, and is required to carry 
them to its inner end, where it unites with the 
shank, and distribute them through the shank to the 
draft rigging. In the Hien coupler the guard arm is 
so constructed that it is supported immediately in 
the rear and forms a buffer which takes the blow in 
a straight line to the draft timbers and end sill. It 
is stated by the makers that 80 per cent of the break- 
ages of all couplers is in the guard arm, caused by 
its being unsupported. By supporting and forming 


COUPLER. Fig. 4. 

rest and prevent these mischiefs by the pooling of freights 
and the division of earnings. But as such contracts were 
not authorized or regulated by law, and rested on mere 
moral obligation, they were, as a rule, violated as soon as 
traffic managers found it to their interest to disregard 
them, and instead of remedying the evils they generally 
intensified the rate wars and aggravated their evils. Be- 
sidea which, such pooling arrangements w’ere so often 
made to contribute to the selfish interests of the corix)ra- 
tions making them, and operated so unjustly on the inter- 
ests of their patrons as to cause numerous appeals to con- 
gress to prohibit the practice. In answer to these appeals 


*From a letter read at the convention of Railroad Com- 
missioners, May 20. 
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the congress, in the fourth section of the act “to regulate 
commerce;” of Feb. 4, 188r, prohibited pooling; and in the 
same act provided that freight rates should be reason, 
able, and prohibited unjust discriminations between 
shippers. Heretofore, under rulings of the federal 
courts the Interstate Commerce Commission has 
found it difficult, if not impossible to enforce 
the law of 1887 “to regulate commerce” so as to 
carry out the purpose which congress had in view in its 
passage. And pooling and unjust discriminations less 
openly have gone on as before the passage of the law, 
though not so generally. And I understand that the pur- 
pose for which our committee was appointed was that 
they should report upon the question as to whether, as a 
means of preventing the evils herein mentioned, provis- 
ions of law should be made authorizing and regulating 
the pooling of freights and the division of earnings 
between railroads. In considering all questions of this 
kind two things should be kept constantly in mind and 
provided' for. One, the protection of shippers against 
excessive rates and unjust discriminations ; the other, the 
preservation of the necessary revenue to pay for the man- 
agement and repairs of such railroads, and for reasonable 
interest on the value of the property of such roads, as far 
as the business on them will permit. 

There is no doubt but that, in the competition for busi- 
ness, rates are often cut and thereby the revenues of the 
roads reduced, and that in doing this unjukt dfserimina- 
tions are made, and this to an extent seriously affecting 
the interests of the railroads and of the public. 

As to the commerce within the state of Texas, no such 
provision is necessary, because of the fact that by the law " 
of this state the railroad commission of the state is au- 
thorized and empowered to make, regulate, and maintain 
thb rates on state shipments of freight. And if con- 
gress would authorize and empower the Interstate Com- 
merce Commission to make, regulate, and maintain rates 
on interstate shipments of freight, there would be no need 
of law or regulations governing pooling. In the absence 
of such a law, I have believed, and do believe, that the 
pooling of freights and division of earnings could be au- 
thorized by law and so regulated as to prevent, to a large 
extent, if not entirely, railroad wars and unjust discrimi- 
nations ill freight rates, with advantage both to the rail- 
roads and to shippers. 

To accomplish this purpose all contracts for the pooling 
of freights or division of earnings on interstate commerce 
should by law be required to be submitted to and approved 
by the Interstate Commerce Commission. The difficulty 
in the past of enforcing compliance as between the rail- 
roads under such agreements grew mainly out of the fact 
that there was no legal penalty to be enforced for thq vio- 
lation of such agreement. In any effort to make such m 
agreements effective it would be necessary to pi’ovide ^ 
efficient penalties by law for their violation as between 
the contracting parties, and also to authorize the enforce- 
ment of such penalties by the proper officers of the gov- 
ernment. 

With such provisions as these added to the requirement 
that such agreements should be approved by the Inter- 
state Commerce Commission before be<>oming effective^ 
the public would be protected against excessive rates and 
unjust discriminations. Railroad wars and, their bad. 
effect, both on the interests Of the general public and of 
the railroads, would be prevented, and the necessary reve- 
nues of the roads would be. preserved as far as the busi- 
ness on them would, be sufficient for that purpo.se. . 

To authorize the pooling of freights and the division of 
earnings by the railroads, without the limitations above 
mentioned, would be to sanction the restoration of the 
abuses and wu'ongs* which caused congress to adopt the 
fourth section of the act to regulate commerce. 

If the policy above indicated could be adopted and car- 
ried out in good faith, it would certainly do much toward 
arresting and preventing the enormous amount of deceit 
and fraud which so often characterize the conduct of 
freight agents and traffic managers, and which do so much 
toward demoralizing the public by causing each shipper 
to fear that his competitor in business is getting better 
rates than himself, and thus tempting him to seek rates 
which would be unjust to others. 


TWO STRONG STEEL CARS. 


In the discussion of the large car problem before 
the New York Railroad club recently Mr. A. M. 
Waitt, general master car builder of the Lake Shore 
Michigan Southern railroad, said: “Eventually I 
think steel will take the place of wood in the con- 
struction of the floor frame of railway cars to a great 
extent. When this day comes it may be that cars 
can be constructed within reasonable limits of weight 
that will warrant increased capacity without in- 
creased depreciation or too high ratio of dead load to 
paying load.” There are unmistakable signs that 
steel car construction is coming rapidly forward, and 
is to assume such a form as to compel the attention 
of railway officers. Much of the necessary prelimi- 
nary 'i.ork has already been done, and records are at 
hand of sufficient length of service to justify draw- 
ing conclusions which are highly favorable to this 
material when used in proper designs. Through the 
courtesy of Mr. W. R. Stirling, president of the 
Universal Construction Co. of the Rookery, Chicago, 
we are, enabled to illustrate and describe some inter- 
esting tests which have recently been made upon 
two types of steel cars by loading them with pig iron. 
These loads were placed on the cars on Saturday , 


May 23, and at the time of going to press they were 
still in the position shown in the accompanying illus- 
trations, which were made from photographs. 

In 1892 the Harvey Steel Car Company constructed 
cars with metal under-frames under the patents of 
George L. Harvey. Some of these cars were sold to 
the Calumet <& Blue Island Ra'lroad. 

One of them, a flat car, with the usual wooden floor, 
but the under-frame made of channels connected on 
the plan of the Harvey patents, as illustrated in the 
Railway Review of Jan. 7 and June 10, 1893, was 
put into excessively severe service, and is reported 
to have made over 60,000 miles between July, 1892, 
and the present time. When in the yards of the 
Illinois Steel Company this car has received ex- 
cessive loads, it being a well-known fact that the 
men who handle pig iron from blast furnaces do not 
measure the amount they place upon the car: neither 


do they carefully distribute the load. An examina- 
tion of the needle beams shows also that the car has 
received some pretty serious blows in switching in 
the yard, the steel needle beams being somewhat 
distorted. 

This car is now in the yards of the Universal Con- 
struction (v’ompany at their works on Waubansia 
avenue, Chicago, and has been subjected to tests 
that might perhaps be expected to be applied to a 
now car, but which this car has stood without any 
signs of weakness. The first test was a load of 119,- 
050 lbs. of pig iron, as shown in Fig. 1. placed be- 
tween the bolsters, giving a deflection of 1| in. A 
load of 120,000 lbs. was then distributed, as shown in 
Fig. 2. about equally between the two ends and the 
center, and the car recovered so it showed only a 4 
in. deflection, at the center and i in. at the ends, 
with the weight so distributed. This proves that 



HARVEY STEEL CAR— Fig. I.-Load 119,050 lbs. 



HARVEY STEEL CAR.— Fig. 2.— Load 120,000 lbs. 



PENNOCK STEEL CAR— Fig. 3.— Load 126,400 lbs. 



PENNOCK STEEL CAR— Fig. 4.— Load 140,000 LBS. 



PENNOCK STEEL CAR— Fig. 5.— Load 159,200 lbs. 
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the elastic limit of the metal had not been reached 
in spite of this excessive load, and when the load 
was taken off the car returned to its normal position. 

Mr. W. G. Brimson, president of the Chicago, 
Lake Shore & Eastern, which is the successor of the 
Calumet & Blue Island, reports in January, 1893, 
the purchase of 30 box cars and 20 stock cars built 
on the Harvey design, which have been kept in con- 
tinuous service in the coke trade of the Illinois Steel 
Co. since that date. Three of these cars have been 
in wrecks, but were repaired without much difficulty 
and have been in service ever since. All of the cars 
have made good records, and so far as Mr. Brimson ’s 
road is concerned have not cost a dollar for repairs. 
It is a fair supposition that the experience of the 
roads on which these cars have run must have been 
similar to that of the Calumet & Blue Island, for the 
reason that these cars have made a considerable 
greater mileage during that period than wooden cars 
in the same service and running in the same trains, 
showing conclusively that the Harvey cars have not 
been side-tracked for repairs; and it is fair also to 
presume that if they had been side-tracked and if 
any special difficulty had been experienced in mak- 
ing repairs, the receiving roads would have com- 
plained and called attention to that fact. The cars 
in question have run over the trunk lines carrying 
the coke from the Connellsville and Pocahontas re- 
gions to Chicago. 

The question may naturally be raised as to why 
has so little been heard of the Harvey cars in the 
last three years, and how is it that the Harvey Steel 
Car Co. failed to make a success of cars that can make 
such a record as Jis given above. The answer may 
be found in the fact that the Harvey Steel Car Co. was 
developed in an industry connection with the build- 
ing up of the town of Harvey. The managers of the 
car plant were so occupied with the business of de- 
veloping the town of Harvey that car construction 
became a mere side issue, and, as a result of the 
panic of 1893, the company finally came to grief and 
passed into the hands of a receiver. The Universal 
Construction (^6., which has recently been incor- 
porated for manufacturing structural steel and mate- 
rial for bridges, metal cars and other structures, has 
secured control of the Harvey patents and is now 
prepared to build cars at their works. An examina- 
tion of the Harvey cars — box, stock, flats and gon- 
dolas — shows that bolts, nuts, rivets, keys and cot- 
ters, covering the method of fastening employed by 
Mr. Harvey in his form of construction, remain 
practically in their places and keep the car in en- 
tirely satisfactory condition, contrary to what might 
be the anticipation of master mechanics and others 
that they will be a source of trouble from loosening 
while in service. While the Harvey car is undoubt- 
edly a good one and has endured severe service, vet 
as already stated, it embraces the old form of con- 
struction in that it has a wooden floor. The use of 
metal is confined to its substitution in the under 
frame for wood sills and framing. Mr. Willard Pen- 
nock, of Minerva, O., for many years a car builder 
with a good reputation for his product, is the only 
man so far as we know who has taken a radical step 
forward and abandoned the old rules of car construc- 
tion, has designed a car on which patents have 
been issued and other patents applied for, in 
which the floor and sills are integral parts, the one 
of the other, being formed of plates rolled 
cold in a rolling machine of Mr. Pennock'S design, 
so that the plates form channels of lighter weight 
and deeper flanges than can possibly be 
manufactured in the ordinary form of channel in 
any rolling mill that has yet been designed. This 
construction was illustrated in the Railway Re- 
view of Nov. 23, 1895, page 850. The control of this 
car has also been secured by the Universal Construc- 
tion Co., whose officers believe that the demands of 
progressive railroad managers in the near future will 
call for cars, either with metal under frames or en- 
tirely of metal construction. Mr. Pennock built a 
car in May, 1895, which was sent to the works of Car- 
negie Steel Co., in Pittsburgh, and was used in trans- 
porting pig metal about the works. While thei*e it 
underwent a severe test of which Mr. Morrison, gen- 
eral superintendent, wrote as follows: 

We loaded a scull on this car weighing about 50 tons, 
and on account of the bulk we had to load the scull on one 
end of the car, and in order to make the scull clear the 
side of the cast house, the scull had to be loaded on one 
side of the car. The weight all being on one side and one 
end, civused a side bearing to break. In placing the car to 
be unloaded, a rail broke which caused the car to drop off 
the track and brake the yoke. Altogether it will cost about 
?10 to repair the car. However, I consider that the car 
has done exceeding well in this insUince, and we are very 
much pleased with it. 

After this Mr. Pennock sent the car to the works 
of the Universal Construction Co., which has been 
subjected to the following tests: 

1. A load of 126,400 lbs. of pig iron between bol- 


ters, giving a deflection of 1 in.,— shown in Fig 3. 

2. A load of 140,000 lbs. between bolsters with a 
deflection of li in., — shown in Fig. 4. 

3. A load of 159,200 lbs. — shown in Fig. 5 — distrib- 
uted about 45,000 lbs., at each end, and 69,000 lbs. in 
the center, showing a deflection of i in. at one 
end in. at the other, | in. at the center. 

The car therefore recovered from the H in. deflec- 
tion with the excessive center load to only | in. de- 
flection with the reduced center load, showing again 
that the elastic limit of the metal had not been 
reached. Of course all these cars in these test had 
to be placed upon metal beams, as no trucks would 
stand such a load. The observations were taken with 
a surveyor’s level at a number of points on the car 
and observed with the greatest care and accuracy. 

Among other advantages that are claimed for the 
Pennock car are these: 

1. That the draft rigging can be placed between 
the center sills, thereby being made continuous and 
obviating the attachment of draft timbers below the 
center sills, which always have been a source of fre- 
quent accidents and expensive repairs. 

2. All the sills and the flooring are integral parts, 
the one of the other, obviating the boring of holes 
and bolting together of the timbers of the floor, as is 
necessary in the wooden car construction. 

3. The plates that form these sills and floors are 
bolted and riveted together close under the floor at 
points where the least possible injury is done to the 
nmtal, and the flanges upon which dependence is 
pTit for bearing these great loads are in no way de- 
stroyed by the cutting or drilling. 

4. The metal floor will stand the abrasion of coal, 
stone, ore, gravel, pig iron and all forms of rough 
material with, one might say, an infinitesimal loss of 
the metal, whereas in the case of wood this aorasion 
immediately begins to depreciate the ckr and, as is 
readily understood, requires the replacement of the 
floor after a very few years of such service. 


INDICATOR DIAGRAMS AS AFFECTED BY 
LONG PIPE CONNECTIONS.* 


W. F. M. GOSS. 


The excellence of the modern steam engine indicator, 
and a growing appreciation of its value, have operated in 
recent years greatly to extend its use. It serves the de- 
signer of a proposed engine by disclosing to him the per- 
formance of those already existing, its aid is a guide in 
the adjustment of the new engine, and its record is an im- 
portant factor in a determination of the power and effi- 
ciency of the completed machine. The record of the indi- 
cator is, also, often accepted as conclusive in the settle- 
ment of important mattei's of business, and in the develop- 
ment of interesting questions in science. It is well, there- 
fore, that every condition affecting its accuracy be known 
and appreciated. 

It is commonly assumed that any one understanding the 
action of the indicator, is competent to apply it and to in- 
terpret the results which it gives ; and it is true that, 
viewing the instrument as an educational meats, its 
widest use is justifiable. But reliable results with the in- 
dicator are not obtained by chance, nor by dependence upon 
flne mechani 5m alone, but rather by an intelligent applica- 
tion of the instrument and by watchful and painstaking 
manipulation. As has been said of liberty, so it may be 
said of reliable indicator cards— their price is “eternal 
vigilance.” In general, one is not justified in accepting a 
diagram as a basis for safe conclusions unless very much 
more is known about it than the information given by its 
outline. 

Errors in indicator diagrams mav arise from several 
causes, one of which is the pipe connecting the indicator 
with the engine cy.inder. It is admitted that, under the 
conditions of ordinary practice, the presence of the pipe 
does not constitute the most prolific source of error, but it 
can be shown that it does cause serious distortion in the 
form of the diagram, and it is believed that this fact merits 
more careful consideration than has heretofore been ac- 
corded to it. The writer has already called attention to 
the fact that in road tests of locomotives, where the indi- 
cator is attached to a length of pipe sufficient to bring the 
instrument to the top of the valve box (a length of 3K feel 
or more), a true card can be obtained only at slow speeds; 
and has shown that, for a speed of 300 revolutions per 
minute, the diagram is likely to be in error as much as 17 
per cent. These early experiments were further used as 
the basis of a discussion concerning the precise character 
of the influence exerted by the pipe. They have now been 
followed by a more extended series of experiments, the re- 
sults of which are here wit i presented. 

All experiments were made in connection with a 7% in. 
by 15 in. Buckeye engine. The power of this engine was 
absorbed by an automatic friction brake, by means of 
which a very constant load was obtained. The head end 
of the engine cylinder was tapped with two holes (a and 5, 
Fig. 1 ) , both in the same cross section, and hence equally 


♦Abstract of paper read before the American Society of 
Mechanical Engineers. 




exposed to the action of the steam in this end of the cylin- 
der. One of these holes a was made to serve for the in- 
dicator A, the cock of which was placed as close to the 
cylinder as possible. The hole b was made to receive one 
end of the U-shaped pipe, the other end of which 
entered a coupling fixed in the angle plate c. 
The cock of a second indicator, B, was screwed 
to this coupling. A single system of levers sup- 
plied the drum motion for both indicators. The closely- 
connected indicator, A, will hereafter be referred to as the 
“cylinder indicator,” and the cards obtained from it as 
“cylinder cards.” It is assumed that this indicator re- 
corded the actual conditions of pressure existing in the 
cylinder. In like manner the indicator, B, will be referred 
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to as the “pipe indicator,” and cards obtained from it as 
“pipe cards.” It is assumed that this indicator gave a 
record which, when compared with that given by the 
cylinder indicator, demonstrated the effect of the pipe. 

The pipe fittings were all half-inch. A right-and-left 
coupling at d allowed the U-shaped section d, /*, 6, to be 
removed at will and replaced by a similar section of differ- 
ent length. Pipe lengths of 5, 10 and 15 feet were used, 
length being measured from the outside of the cylinder 
wall to the end of the coupling under the cock of the pipe 
indicator. The pipe and fittings were covered first with a 
wrapping of asbestos board, next with three-eighths of 
an inch of hair felt, and finally with an outside wrapping 
of cloth. It is to be noted that the bend in the pipe at / is 
easy, and that there is a continual rise in the pipe in its 
course from the cylinder to the indicator. Both indicators 
were always well warmed before cards were taken. A 
gage between the throttle and the valve box w^as useful 
as an aid in securing constant pressure within the latter. 
In the tests herein described, however, the boiler pressure 
was kept constant as nearly as possible, and the throttle 
was geiWally “full open.” 

A pair of new Crosby indicators was set apart for this 
work, and while it will be shown that the value of the 
comparisons which were undertaken is not dependent upon 
a high degree of individual accuracy in the indicators, 
these instruments, when calibrated under steam, gave re- 
sults which were nearly identical. 

The results, which are represented in the form of dia- 
grams (Figs. 2, 3 and 4) , were obtained in the following 
manner : 

The engine having been run for a considerable period 
and the desired conditions as to pressure, speed, and cut- 
off, having been obtained, cards were taken simultaneously 
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from the cylinder and pipe indicator. Two pairs of cards 
were thus taken as rapidly as convenient, after which the 
position of the indicators was reversed and the work re- 
peated. There were thus obtained four cylinder and four 
pip 3 cards, one-half of each set having been made by one 
and one-half by the other of the indicators. Next, by the 
use of closely drawm ordinates the eight cylinder cai'ds 
were averaged and combined in the form of a single card 
and the eight pipe cards w’ere in the same way combined 
to form a single pipe card. The two typical cards thus ob- 
tained, superimposed as in the illustrations, constituted 
the record of the test. 

The effects produced by the use of pipes between the in- 
dicator and the engine cylinder of 5, 10 and 15 ft. in length 
are shown in the illustrations, the speed, steam pressure 
and cut-off being constant. By reference first to the up- 
per figure, it will be seen that the effect of a 5 ft. pipe is 
to make the indicator attached to it a little tardy in its 
action. Thus, during exhaust, when for a considerable 
interval of time the change of pressure to be recorded is 
slight, the lines from the two indicators agi'ee; but during 


Conclusions.— The following conclusions constitute a 
summary of the data already presented : 

1. If an indicator is to be relied upon to give a true 
record of the varying pressures and volumes within an en- 
gine cylinder, its connection therewith must be direct and 
very short. 

2. Any pipe connection between an indiciitor and an en- 
gine cylinder is likely to affect the action of the indicator ; 
under ordinary conditions of speed and pressure, a very 
short length of pipe may produce a measurable effect in 
the diagram, and a length of three feet or more may be 
sufficient to render the cards valueless except for rough or 
approximate work. 

3. In general, the effect of the pipe is to retard the pencil 
action of the indicator attached to it. 

4. Other conditions being equal, the effects produced by 
a pipe between an indicator and an engine cylinder become 
more pronounced as the speed of the engine is in- 
creased. 

5. Modifications in the form of the diagram resulting 
from the presence of a pipe, are proportionally greater 


embodies no new or radical ideas, but is simply a 
well considered arrangement of features in locomo- 
tive construction which have been found satisfac- 
tory. It is a good design, giving a large amount of 
steam space, free steam ])assages, and high boiler 
power. The cylinders are lfiix2h in., and it is 
highly probable that unusual power will be devel- 
oped, for which definite information will be sought 
by those who have recently undertaken the pro- 
duction of high speed locomotives. The appearance 
of the engine is so symmetrical as to give no idea in 
the photograph of its large size, and all appearance 
of monstrosity is concealed by the proportioning of 
the parts and fittings. 

The boiler is of the extended wagon top radial stay 
type, and was received from the Hrboks Locomo- 
tive works. The fire box is between the frames, 
sloping downward from the rear axle as shown in 



NEW FAST PASSENGER LOCOMOTIVE— C., R. I. & P. R. R.— Fig. 1 —GENERAL VIEW. 


the compression which follows, the loss of sensitiveness in 
the pipe indicator is made evident by its giving a line 
which falls below the corresponding line traced by the 
cylinder indicator. Similarly, during admission there is 
an approximate agreement, while during the expansion 
which follows, the lagging of the pipe indicator results in 
a line which is higher than the expansion line given by 
the cylinder indicator. As a result of this lagging in the 
action of the pipe indicator, its card is in error in the loca- 
tion and curvature of the expansion and compression 
curves ; also in the location of the events of the stroke, and 
in the area which it presents. The speed at which these 
errors are shown to occur is moderate (200 revolutions) , 
and the length of pipe attached to the indicator is not 
greater than is often used. 

The general effect of a 10 ft. length of pipe is the same 
with that of the shorter length, but the lagging action due 
to the pipe is more pronounced, and all errors are propor- 
tionately greater. In this case, also, the admission and 
exhaust lines fail to agree, the total range of pressure re- 
corded upon the cards being less than the range existing 
in the cylinder. 

A still further addition to the length of the pipe brings 
changes into the form of the pipe card diagram which, 
while entirely in harmony with those already discussed, 
are of such magnitude that the form of the caixi loses some 
of its characteristic features. The admission and expan- 
sion lines are lower, and the exhaust line is higher, than 
are the corresponding lines for the true card. While cards 
from pipes of 5 and 10 feet in length present an area greater 
than that of the true card, the card from a 15 ft. length of 
pipe makes the area less. 

It is true that the lengths of some of the pipes experi- 
mented with are excessive as compared with those com- 
monly used for the connection of indicators, but this fact 
does not deprive the results of their significance. If pipes 
of 15, 10 and 5 feet in length will produce the effects shown 
it is but reasonable to suppose that pipes of less than five 
feet in length will produce some effect. And, since the 
effect of a 5 ft. pipe is considerable, this length must 
be greatly reduced before the effect ceases to be measur- 
able. 

Differences of speed have less effect than would be sup- 
posed in modifying the form of the pipe card ; and even 
with a speed as low as 100 revolutions per minute, the 
effect of the pipe is strikingly apparent. The point of cut- 
off chosen for the whole series now under consideration, is 
not especially favorable for showing the modifying effect 
of the pipe. These considerations, together with the fact 
that indicator pipes of three and four feet in length are 
not uncommon, all serve to emphasize the practical value 
of the effects noted. 

The effect produced by the several pipes upon the clear- 
ance of the engine, is given below : 

Cylinder and port clearance, per cent of piston displace- 
ment 4.08 

Clearance due to 5 ft. pipe, per cent of piston displace- 
ment 2.69 

Clearance due to 10 ft. pipe, per cent of piston displace- 
ment ... 5.14 

Clearance due to 15 ft. pipe, per cent of piston displace- 
ment 7.84 

Total clearance with 5 ft. pipe in phice, per cent of piston 

displacement 6.77 

Total clearance with 10 ft. pipe in plac;e, per cent of piston 

displacement 9.22 

Total clearance with 15 ft. pii>e in place, per cent of piston 
displacement n . 


for short cut-off cards than for those of longer cut-off, other 
things being equal. 

Events of the stroke (cut-off, release, beginning of 
compression) are recorded, by an indicator attached to a 
pipe, later than the actual occurrence of the events in the 
cylinder. 

7. As recorded by an indicator attached to a pipe, pres- 
sures during the greater part of expansion are higher, and 
during compression are lower, than the actual pressures 
existing in the cylinder. 

8. The area of diagrams made by an indicator attached 
to a pipe, may be greater or less than the area of the true 
card, depending upon the length of the pipe; for lengths 
such as are ordinarily used, the area of the pipe cards will 
be greater than that of the true cards. 

9. Within limits, the indicated power of the engine is in- 
creased by increasing the length of the indicator pipe. 

10. Conclusions concerning the character of the expan- 
sion or compression curves, or concerning changes in the 
quality of the mixture in the cylinder during expansion or 
compression, are unreliable when based upon cards ob- 
tained from indicators attached to the cylinder through 
the medium of a pipe, even though the pipe is short. 


NEW EIGHT-WHEEL PASSENGER LOCOMO- 
TIVE. C. R. I. & P. RAILWAY. 


The Chicago, Rock Island & Pacific railway has 
just completed a fast passenger locomotive of the 
eight-wheel type in its (.’hicago shops, from designs 
by Mr. George F. Wilson, superintendent of motive 
power and equipment, and through the courtesy of 
Mr. Wilson and Mr. S. F. Boyd, assistant general 
passenger agent, we are enabled to illustrate and de- 
scribe the design. The locomotive is intended 
specially for high speed service upon the Illinois 
divi&ion of the road which is now being operated by 
heavy ten-wheel engines. So far as can be learned 
there is no fault found with the ten-wheeled loco- 
motives. but the new design is expected to perform 
the same service and produce higher speed if neces- 
sary with greater economy. The general appear- 
ance of the engine, as will be seen from an examina- 
tion of Fig. 1, which is taken from a photograph, 


the outline sketch Fig. 2. The driving wheels are 72 
in. in diameter over the centers and 78 in.ov'er the tires. 
The centers are of cast steel, and are shown in de- 
tail in Fig. 3. This illustration also shows the cast 
iron disc, which is let into the wheel hub for a bear- 
ing surface against the boxes. This disc is 194 
in. in diameter and I in. thick. The patterns 
for the wheels were made fi’om Mr, Wilson's design. 
The bearing surfaces of the driving boxes, which 
touch the wheel hubs, are babbitted, as are also the 
sides of truck boxes. The driving boxes are of 
steeled cast ii’on with bronze and babbitt strips, the 
journals being 9x12 in. Cast steel is used for driv- 
ing wheels, lifter shaft, rocker arms and cross 
heads. The cross heads are of the alligator type, 
with a bearing length of 24 in. and a width of 6i in. 
on the guides, which are of cast iron and very heavy. 
The dry pipe is 8 in. in diameter, and special atten- 
tion has been given to admit of easy passage of the 
steam to and from the cylinders. The cylinders are 
provided with air spaces, which separate the steam 
passages from the outside of the castings, and the 
chests and heads are provided with magnesia cover- 
ing for insulatian against radiation. The nozzle 
now in use is 5 in. in diameter, and as the engine 
has steamed freely with this in freight service, it is 
the intention to enlarge it somewhat. The dome 
cap is designed to be as low as possible to admit of 
the large size of the back end of the boiler. 

The valves are of the Richardson balance type 
and are open upon the top. For the large size they 
are light, weighing but Ifil lbs. each. The steam 
ports are 14 x 20 in. and the exhaust port x 20 in. 
The throw of the eccentrics is H in., whei’eas 54 in. 
was the maximum heretofore used on this road. The 
maximum travel of the valve is also 0 in. The 
Pennsylvania balance plate, with one bearing sur- 
face, is used, against which the plate is drawn by 
means of a single large nut. The relief valves are 
attached to the steam chest in the usual manner, and 
the chest cover is provided with a loose piece under 
the pipe which admits of removing the cover with- 





■- ?■ 




May 30 



out unscrewing- the connection. The cab is 7 ft. fi 
in. long by 10 ft. in width, and is so arranged as to 
give the engine crew as much space as possible 
therein, and is the largest in use on the road. The 
hand holes and steps are convenient and arranged 
with special reference to the safety of the men, that 
upon the cab side being unusually long. The engine 
truck is the standard for eight and ten-wheel en- 
gines, but is reinforced where necessary for the high 
speed service. The wheels are 80 in. in diameter, 
with cast iron spoke centers, and Krupp tires. The 
The journals are 0^ x 11 in. The Westinghouse air 


hundred locomotives and have been adopted as 
standard, after a number of trials of other material, 
such as babbitt. 

The tender has a tank capacity of 4(H)P gallons and 
a coal capa<nty of 8 tons. Its chief dimensions are 
given in Figs. 2 and 4, the latter giving the details 
of construction and the method of sta^dng and brac- 
ing by means of angle irons. The bkck and uppei- 
sides of the coal space are in the form of a hoppei* 
which brings the coal automatically to the front of 
the tank. The coaming at the top of the hopper is 
28 in. high and immediately back of the coal space 
is a large open deck on top of the tank for cai’rying 
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Fio. 3.— SECTIONS AND ELEVATION OF DRIVING WHEELS. 
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brake is provided for tender, driving and truck 
wheels. The American driver brake is used. The 
engine is fitted with two Monitor No. 10 injectors 
and with a steam bell-ringer. The eccentric straps 
are of brass, weighing 90 lbs. per pair, and 
these are illustrated in Fig. 6. This form of 
eccentric strap has been used upon this road for 
about three years, and has been found entirely 
satisfactory under the severe conditions which are 
imposed by sand on the western portions of the 
line as well as the less severe conditions existing 
elsewhere. They are now in use upon about one 


tools. The man-hole is in the form of an elipse 16 
X 86 in. Drainage is provided for the back end of 
the tank by means of two cast iron pipes. The coal 
gates are similar to those used on the Atchison, 
Topeka & Santa Fe Railway. 

The leading dimensions and weights of the engine 
are as follows: 

Cyllnriers lirsx:5H fn 

Driving wheel centci*8 — 72 in 

Diameter of boiler «I in 

Diameter of back head of boiler 71^ in 

Fir(> box, length » ft 

Fire box, width ...2 ft. 8^ in 

Fire box bight, front ii ft. 1% in 

Fines, outside diameter 2 in 
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Fig. 4.— OUTLINE AND SECTIONAL VIEWS OF TANK. 
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Fig. 5.— TANK— end VIEW AND SECTION. 

Flues, number 2tta 

Flues, length ' . . 11 ft. 7 in 

Boiler pres-sure itto lbs 

Grjit^ surface •M.H s<i. ft 

Heating surface, in tulx.*s 1795 sq. ft 

Heating surface, in Art? box 193.3 s<i. It 

Heating surface, total 1988.3 sq. ft 

Steam iKJrts 1*2x20 in 

Exhaust port.s 3*/* x 20 in 

Travel of valve * o in 
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Fig. e .— brass ECCENTRIC STRAPS. 

Eccentric throw 6 in 

OuUide lap 1 *4 m 

Inside lap 0 

Hight top of rail to top of stack 15 it. 0 in 

Hight top of rail to center of boiler 8 ft. bM in 

Total weight of engine 125,000 lbs 

Weight on driving wheels 8:1,000 lbs 

Weight on truck 42.00(. lbs 

Weight of tender, loaded 78,000 lbs 

Driving wheel base ;8ft 0 in 

Length of frames 30 ft 9% In 

Dange - From Underground Electric Conduits 

A circular issued by the Boston Manulacturers* 
Mutual Fire Insurance C’o. describes a remarkable 
case of a house in Boston which was set on lire in 
three places at the same time by electric currents, al- 
though there were no electric lightin ^t or other strong 
electric currents used in the building. There was a 
three-wire Edison conduit in the street, audit appear- 
ed that the current escaped from the conduit into a 
near-by gas pipe, ran into the house by the gas service 
pipes and jumped from them to the water pipe, by 
which it returned to the street and was grounded. 
The circular says: 

Ou Nov. 28, a fire was found burning between the ceiling 
of the kitchen and the floor above. At about the same 
time, a second lire was discovered a few feet di.stant, and 
then a third appeared beneath a set bowl in the bath I’oom. 
All of these fires were in the vicinity of gas or vv^ater pipes. 

The accident is explained as follows: An Edison under- 
^ound conduit ran through Walnut St. This conduit is an 
iron pipe containing three copper conductors, one positive, 
one negative and one neutral, separated fram each other 
and the pipe by an insulating cx^mjiound. There is about 
110 volts difference in potential between the neutral and 
the other two conductors. 

In Boston the neutral wire of the Edison Co., is ground- 
ed— this means that there was a complete circuit from the 
point where the insulation had failed, to the graund, by 
way of the conduit pipe, thence through the gas service pipe, 
thence along the gas piping in the house to the water pipe 
system, through various contacts; thence through the 
water pipe system out of doors to the underground net- 
work of water pipes, which would furni.sh a good ground. 
This means d rect connection from one side of the system 
through the house to the neutral wire, it being at the same 
potential as the ground. The fires were started by the 
current forming arcs as it jumped from one system of pipes 
in the hou.se to the other system. 

Without venturing to suggest the best remedy for all 
such possible accidents, it may be interesting to note 
that in this case a connection by a large wire between the 
service pipes, located preferably just outside the wall 
would have obviated the trauble inside of the building. 
There were one or two other cases of similar troubles re- 
ported in Boston during the past year. 
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We publish in this number the full text of the de- 
cision of the U. S. C.’ourt of Appeals in the case of 
the Gould Coupler Co. vs. the Trojan Car-Coupler 
Co., which was handed down May 27. As will be 
seen, the opinion reverses the decision of Judge Coxe 
and dismisses the injunction proceedings. The opin- 
ion is received too late to permit of a careful review, 
and is given to our readers without comment in order 
that they may be fully advised of the facts in the 
case at the earliest moment. 


The iron and steel industry is at a low ebb, so low 
that possibility of a reaction is beginning to be 
watched for. Agents of mill interests have spent 
considerable time digging deep into probabilities by 
ascertaining, as far as possible, the intentions and 
plans of those who have large enterprises under way 
or in contemplation. Manufacturers who have in- 
vestigated are of opinion that an early improvement 
in demand is probable. The structural mills are now 
quite busy, and a marked improvement means an 
advance in prices for early deliveries. Consumers 
are still awaiting an expected crisis in steel billets 
Stocks of pig iron are 300,000 tons larger than six 
months ago, but consumption and production are 
more nearly equal than for a long time. It will re- 
quire only a moderate demand to harden prices all 
around. 


The political economy club of the University of 
Chicago were favored on Thursday evening of the 
current week with an address by the Hon. Martin A. 
Knapp, of the Interstate Commerce Commission. 
Mr. Knapp outlined in an entertaining as well as 
convincing way how the development of railroad 
transportation had revolutionized the industrial 
economics of the country, and that while competi- 
tion, so long as it was modified and circumscribed by 
the cost of transportation over long distances, could 
not injure and might in some degree stimulate trade, 
the possibilities of present methods, by which dis- 
tance was annihilated, had altogether changed the 
situation, and made competition very often a menace 
to, if not the death of, trade. Inasmuch as it is 
hoped to publish this address in full in the near 
future no extended review will now be made. 


The advisability of holding the annual conventions 
of the railroad commissioners of the United States 
at some other place than Washington was, as sug- 
gested in our issue of last week, perceived by that 
body at their recent meeting, and, as a result, St. 
Louis was selected for next year's convention. If, 
in addition to the advantages to be gained by an an- 
nual change of the place of meeting should be added 
the securing of two or three addresses from promi- 
nent railway men, and the publication in advance of 
their names and the subject of their address, a larger 
attendance would undoubtedly be secured. It is true 
that at the recent convention Mr. A. C. Bird, of the 


C.’hicago, Milwaukee & St. Paul road, was present, 
and Messrs. Stickney and Clough sent papers to be 
read, but the fact was not announced in advance and 
no one was attracted thereby. If at the next con- 
vention the attendance of such men as M. E. Ingalls, 
of the Cleveland, Cincinnati, Chicago & St. Louis 
railway, and H. S. Haines, of the Southern Railway 
Association, could be secured, it is probable that not 
only would the attendance of the railroad commis- 
sioners themselves be increased, but quite a number 
of other railroad men would doubtless be present and 
take part in the discussion. The possible benefits 
of this yearly meeting are altogether too great to 
allow it to be either discontinued or become perfunc- 
tory. Not only is the interchange of experience and 
ideas between railroad commissioners themselves a 
valuable feature, but the meeting of these gentle- 
men with prominent representatives of the railroad 
interests and the free discussion which will be pro- 
moted thereby, would do much to harmonize the an- 
tagonisms which are now too frequently manifest. 


The losses of power which may be introduced into 
steam plants by the employment of shafting are not 
always possible of elimination, and are therefore to 
be considered in many cases as a necessary evil, yet 
there is sufficient reason for believing that in many 
cases the losses might be somewhat reduced if the 
fact of the frictional resistances of shafting was kept 
in mind by those who lay out shop plants. In a pa- 
per read before the American Society of Mechanical 
Engineers at the St. Louis meeting of last week, Mr. 
A. H. Eldredge described a test of a four-cylinder 
triple expansion engine located at Elmira, N. Y., and 
being operated by the Elmira Illuminating Company 
for incandescent and arc lighting. In speaking of 
the machinery the author says: “ The engine room 
is one story in hight, 177 feet long and 64 feet wide. 
Through the center of the room runs a jack shaft, 
136 feet long by inches in diameter; to this 
shaft the engines are belted from one side of 
the room and the dynamos from the other. The shaft 
is fitted with twenty clutch couplings, so that it 
is possible to use any combination of engines and 
dynamos desirable. ” The amount of power re- 
quired for running this shaft is perhaps more than 
would be ordinarily found with lighter construction, 
and without the clutches for operating machines in 
shops, yet the fact is here illustrated that the drag 
of the shafting is not to be neglected. Mr. Eldredge 
found that it required sixteen and six- tenths per 
cent of the total power of the engine to run the shaft 
— the indicated horse power being four hundred and 
seventy — when the engine was loaded to its full 
capacity, while with light loads from thirty to forty- 
five per cent of the power developed was consumed 
in this way. 


Many persons having worked out an idea in me- 
chanical construction appreciate the necessity for 
patience and perseverance in order to bring a new 
process to a successful completion, and one of the 
most important requisites of all going to make up a 
successful issue of this kind is patience and unremit- 
ting application. There has been perhaps more diffi- 
culty encountered in the manufacture of large cast- 
ings and plates of steel than in any other manufact* 
uring process, and the difficulties surrounding this 
line of work are such as to make it seem almost im- 
possible that the necessary endurance sufficient to 
bring about satisfactory results should be possessed 
by any one, yet the development of steel manufacture 
has come within the life time of the men who are 
now directing the operation, and to them great credit 
is due for the way in which they have stuck to their 
work in spite of discouragements and obstructions. 
Those who are liable to discouragement in pursuing 
any investigation should take courage from the case 
of Mr. John Fritz, the president of the American 
Society of Mechanical Engineers, who very modestly 
remarked at the St. Louis meeting of that organiza- 
tion, that he had had great trouble in introducing 
single plate armor in place of laminated armor which 
was used principally during and after the civil war. 
The time of the trial of the first plate which was 
manufactured under Mr. Fritz’s direction was an oc- 
casion of great anxiety to him, but the result amply 
repaid the vast cost of bodily strength and personal 
sacrifice which he had endured. To produce that 


armor plate had required eight continuous years 
of labor covering an average day of sixteen 
hours, and during this time Mr. Fritz was away 
from the Bethlehem Iron Works for two whole days 
only which time was spent in going over the design 
of an engine required for the work, which was in the 
hands of Mr. E. D. Leavitt. In this case not only was 
a new process involved, but entirely new machinery 
was required, which was not to be had in this coun- 
try, and altogether the work seems too great for one 
man to have accomplished. It is to be regretted that 
Mr. Fritz was prevented by modesty from giving a 
complete account of his experience in developing 
these processes and for the benefit of all who have to 
do with work in which tiiere is no precedent, it is to 
be hoped that Mr. Fritz will write of his experiences, 
for surely no greater difficulties from which success 
is to be evolved seem possible as confronting any 
one. 


REAGAN ON POOLING. 

In this issue will be found some utterances of the 
Hon. John H. Reagan, railroad commissioner of the 
state of Texas (who was also chairman of the com- 
mittee on interstate commerce at the time the act to 
regulate commerce was under discussion), concern- 
ing the pooling of railroad revenues. It will be re- 
membered that the anti-pooling clause was inserted 
in the law mainly because of Mr. Reagan’s insist- 
ance. In fact it was the only means by which his 
consent to the joint bill could be obtained. In view 
of his recent utterances upon the subject, it is im- 
portant to remember this, as showing how completely 
Mr. Reagan's view has changed. Prior to 1887, that 
gentleman, being without actual experience in rail- 
road affairs, was very naturally opposed to anything, 
that, according to the popular notion, was so inimi- 
cal to public policy, as pooling was supposed to be. 
Since that time, however^ Mr. Reagan has had some 
years experience as a railroad commissioner, and 
has been consequently brought into contact with the 
problems attaching to the railroad question. Fortu- 
nately, his sterling integrity of purpose has borne 
fruit, and he is not now' afraid to advocate that which 
because of a lack of apprehension, he formeriy con- 
demned. The letter being concurred in by the other 
members of the committee appointed by the conven- 
tion of railroad commissioners, has the full force of 
a report to that body. 

Mr. Reagan realizes that in all legislation concern- 
ing railroads, two proposition must be kept in mind, 
and provided foi’, namely: The protection of ship- 
pers against excessive rates end unjust discrimation, 
and the preservation of the necessary revenue to 
maintain and operate railroads and pay a reasonable 
interest on the value of the property so far as the 
business will permit. In other words, it is admitted 
that the right of regulation involves the obligation 
of protection. If any one thing has been conclu- 
sively demonstrated during the past eight years it is 
that railroads cannot protect their revenues unless 
some means w^hereby restraint of illegitimate compe- 
tition may be exercised is provided. An agreement 
between two citizens relating to commercial transac- 
tions, will be enforced by the laws of the country, 
but under present regulations, an agreement of the 
same nature between two railroad companies has no 
standing in court, and, as is pointed out by Mr. Rea- 
gan, it would not be necessary to provide efficient 
penalties by law^ for their violation as betw’een the 
contracting parties before any such agreements 
would be effective. 

In view of the recent decisions of the courts con- 
cerning the powers of the Interstate Commerce Com- 
mission to make rates, Mr. Reagan’s opinions are 
suggestive. In the state of Texas, the railroad com- 
mission has the authority conferred upon it by the 
legislature to make, regulate, and maintain rates on 
state shipments. But it has been decided by the 
United States court that the rate-making power does 
not under the law inhere in the Interstate Com- 
merce Commission, and to use the language of Mr. 
Reagan, “ In the absence of such a law the pooling 
of freights and division of earnings could be author- 
ized by law^ and so regulated as to prevent to a large 
extent, if not entirely, railroad wars and unjust dis- 
criminations in freight rates with advantage to the 
railroads and to shippers.” 

Such testimony coming from one who was formerly 
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pronounced in his opposition to the pooling idea, 
is not only significant, but should have great weight 
with congress in its consideration of the bill which 
proposes to amend the law in this respect. Not that 
the conclusion reached by the gentleman in ques- 
tion is at all strange. So far as is known, no one 
who has given any careful study to the question has 
failed to arrive at the same result. It is apparent 
that if the act to regulate commerce is to be given 
its fullest effect, in the prevention of discrimination, 
the commission must be empowered with absolute 
authority to define rates, or else provision must be 
made w'hereby agreements concerning rates shall be 
made enforceable at law. Which of the two propo- 
sitions is the simpler as well as the most effective 
hardly admits of discussion. It is manifestly im- 
possible for the Interstate Commerce Commission to 
prescribe the rates that shall be established for 
transportation charges throughout the United States. 
Any attempt to do this would only result in chaos. 
But it is not at all impossible to so regulate and con- 
trol the making of traffic agreements under the 
supervision of the commission as to simplify present 
methods and benefit both shipper and carrier. It is 
of course now beyond hope that anything looking 
toward the enactment of such a law will be consid- 
ered during the present session of congress, but the 
letter of Mr. Reagan is a valuable addition to the 
arguments which maybe presented in favor of such a 
bill at a future session. 


LENGTH OF INDICA TOR PIPES. 

A time-honored rule in regard to the setting up of 
indicator rigging for investigating the distribution 
of steam in an engine cylinder, is that the pipe con- 
nections between the cylinder, and the indicator 
should be as short as possible in order to reduce the 
error of the instrument to a minimum. This 
principle seems almost axiomatic because there are 
two influences, viz., the friction of the steam in the 
indicator pipe and the surface radiation of heat 
which operate to cause errors in indicating, and 
both of these increase by lengthening the pipes. It 
has been claimed that there is no appreciable move- 
ment of steam in these pipes, but rather a pulsation 
of pressure with each stroke of the engine, and that 
the radiation of heat from the pipes was the only 
point to be watched. This does not seem to be a 
correct theory, and in the case of a high speed en- 
gine running with high pressure steam it is safe to 
say that friction has much to do with the inaccura- 
cies of indicator work, in view of the long pipe con- 
nections which are ordinarily used. 

It has been stated that there was no appreciable 
difference to be found in diagrams taken from an in- 
dicator located directly upon the cylinder of any 
engine, and from one located upon the end of a pipe 
which was tw^o feet long and of varying diameter. A 
contemporary several years ago published an account 
of some experiments made to determine this point, 
and from a series of three tests with two indicators, 
one of which was placed upon a cylinder and the 
other on the end of a pipe twenty-four inches long, it 
was concluded that the old rule did not hold, as dif- 
ferences of only about one-half of one per cent, were 
found to follow the use of a pipe of this length. The 
speed of t*he engine was over three hundred revolu- 
tions per minute, and the size of the cylinder was 
10x12 inches. The account referred to contained 
the following paragraph: “It is a mistake to draw a 
universal conclusion from so limited a test, but the 
figures unquestionably point to the fact that the 
usual instructions for close pipe connections are un- 
necessary.” If these results are taken as conclu- 
sive, and as they have been taken by some people, 
the use of long indicator connections will continue, 
and the mass of unreliable results of steam engine 
tests will receive frequent contributions. 

Fortunately, how^ever, the matter has not been 
allowed to rest at that point, but it has been the sub- 
ject of further investigation by Prof. Goss, of Pur- 
due University, whose attention was attracted by the 
earlier tests, and who took up the question with the 
results which appear in the abstract of a paper by 
him given elsewhere in this issue. Such a question 
should not be considered as settled by a single test 
or series of tests upon one length of pipe only, in 
addition to the cylinder indicator, and, while it is 
true that “one carefully conducted experiment is 


worth more than all the hypotheses that can be ap- 
plied to a given case,” it is also true that “one swal- 
low maketh not summer." In the remarks by Prof. 
Goss, before tne Western Railway Clui) in March, 
1894, is an account of some experiments made by him 
with an indicator rigging applied to the laboratory 
locomotive “ Schenectady,” in which one of the 
pipes was three and one-half feet in length, while 
the other indicator was connected direct to the 
cylinder. The following is v^hat he said of the re- 
sults: “The record shows that for a speed of 56i 
miles per hour, the mean effective pressure given by 
the indicator on the cylinder is to the mean effect- 
ive pressure given by the indicator on the pipe as 
1 is to 1.17: or, if w^e accept the record of the indi- 
cator on the cylinder as true, the showing of the 
pipe indicator is in error to the extent of 17 per 
cent.” This is, as the author states, an extreme 
case, but his conclusion is so at variance with that 
previously quoted that one of them must clearly be 
wu’ong. 

In another publication Prof. Goss draws the follow- 
ing conclusions relating to the three and one-half 
foot indicator pipe used upon the laboratory locomo- 
tive: “(1) At slow speeds the results are practically 
identical. (2) As the speed increases a difference 
appears; the difference being measurable at a speed 
of 40 miles per hour or 212 revolutions per minute, 
and it is pronounced at fiO miles per hour or 320 revo- 
lutions per minute. (3) When the speed is sue a as 
to give a difference the diagram from the indicator 
or the pipe is larger than the diagram from the in- 
dicator or the cylinder; that is, the mean effective 
pressure appears to be increased by increasing the 
length of the pipe connection between the indicator 
and the cylinder.” These conclusions were pub- 
lished before the tests described in this issue were 
made, but the results are in close accord, and of the 
experimenters w ho have taken up the question Prof. 
Goss unquestionably has stronger grounds for his 
conclusions. The later tests, described in this issue, 
made use of different speeds and widely-differing 
lengths of pipes, and constituted a broad ground 
upon which to base conclusions. His results are 
convincing, and he is entitled to credit for pursuing 
such a practical and important subject to what may 
be called a final finish, as far as showing the tend- 
ency of long pipes is concerned. Much may be 
added in giving numerical v'aluesof certain changes, 
but the fact of the bad effect of long pipes may be 
considered as settled, and the commercial importance 
of this knowledge is very great. 


THE AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 

In our issue of last week an account was given of 
the first two sessions of the meeting of the American 
Society of Mechanical Engineers in St. Louis, and 
the following paragraphs complete the account of 
the meeting: 

On Thursday morning. May 21, the fourth session 
was opened by the reading of a paper by Prof. Goss 
upon the subject of the “Effect Upon Diagrams of 
Long Pipe Connections for Steam P^ngine Indica- 
tors.” This paper appears in abstract in another 
column, and as will be seen, was complete in itself. 
The statements were made with such clearness as to 
bring out no discussion of the points involved. 

The next subject was “A Hydraulic Dynamometer,” 
a paper by Mr. J. D. Hoffman, which described a form 
of dynamometer employing two cylinders to convey 
the thrust of the shaft to the indicating apparatus 
through a tube containing oil. In the discussion, 
Mr. Gus Henning expressed preference for dia- 
phrams in place of cylinders in such construction, 
owing to the leakage wdiich must necessarily occur 
when cylinders are used, and which by changing the 
stroke of the piston introduced errors through 
changes in the position of the base line. The author 
of the paper, however, preferred the construction 
employed after having given diaphrams a trial. The 
objection to diaphrams was the variations introduced 
by difference in the motion of the pencil for differ- 
ent parts of the stroke of the diaphram. The author 
found no difficulty with regard to the change of the 
base line from leakage because of the short time cov- 
ered by the tests. The friction of the pistons was 
almost nothing, and the leakage amounted to but 
one-half pint of oil daily. 

The next subject was “A Study of the Proper 
Method of Determining the Strength of Pump Cylin- 
ders,” by Mr. Charles W. Kettell, in which it was 


show’n that in designing pump cylinders and the 
decks thereof upon which the valve seats were lo- 
cated, formulae now available are not to be relied 
upon. The author worked out a method which is not 
based upon the assumption that the sides of the cylin- 
der act as a single beam, or on the other hand that 
they act as a part of the cylinder and hence are un- 
der simple tension only, but all of the forces are rec- 
ognized and given place in the paper. Prof. R. C. 
Carpenter then presented a paper entitled ‘,A New 
Form of Steam Calorimeter.” which was severely 
criticised by Mr. George H. Barrus, of Boston, as 
not being a reliable instrument, and also objections 
were made to some of the statements made by the 
author. 

Following this was the paper by Mr. George 1. 
Henderson, entitled, “Spring Tables” in which the 
formulae previously presented by the author in a pa- 
per before the society were worked out in tables for 
use in designing springs. There was no discussion 
of this paper, which was followed by one entitled, 
“Effect of Retarders in Fire Tubes of Steam Boil- 
ers,” by Mr. J. M. Whitham. In the discussion sev- 
eral members sought to show that the same results 
as were obtained by Mr. Whitham might be pro- 
duced by the employment of deflector plates similar 
to those in use in the front ends of locomotive boil- 
ers. Serve tubes, which were referred to in the 
paper were defended by Mr. W. Carlile Wallace, 
representing Messrs. John Brown & Co., of the Atlas 
Steel Works, Sheffield, Eng., the manufacturers of 
these tubes The use of compressed air for cleaning 
fire-tubes was urged and it was shown that the use 
of retarders or gas mixers in the tubes did not neces- 
sarily interfere with cleaning them easily. Mr. 
Whitham presented a second paper upon mechanical 
stokers, in which tests on a number of types were 
described. Indhe discussion, Mr. Bryan, of St. Louis, 
quoted the experience wdth this kind of apparatus 
in that city as being unfavorable, and there was no 
automatic stoker now in use there wffiich he consid- 
ered satisfactory, Mr. A. A. Carey, of New York, 
spoke highly of the “American Underfed Stoker,” 
the regulation of which as to feeding the fire was 
easily adjusted to burn from twenty-five to a thou- 
sand pounds of coal per hour as required, and the 
mechanism w^as such as to enable automatic regula- 
tion of the fuel supply to be made which should be 
governed by the pressure of the steam in the boiler, 
this being also accompanied by automatic regula- 
tion of the air blast. The last paper of this session 
w’as by Mr. William H. Bryan, entitled, “The West- 
ern River Steamboat” wffiich contained illlustrations 
of the engines of one of the boats now running on 
the Mississippi river and constituted a defense of the 
practice now^ in use in that particular service. It 
was shown that present practice is simply the survi- 
val of the fittest, nearly everything w^hich could be 
suggested for an improvement having been tried and 
discarded. In the discussion Mr. William Kent 
stated that the Western river steamboat needed no 
defense before this society, as it was well understood 
that the exigencies of the service wmuld not admit of 
using anything else, and the subject having been al- 
ready fully presented to the society, he did not see 
the value of another paper in this line. 

The session of Friday, the last day of the meeting, 
opened with the presentation of a paper upon super- 
heated steam by Prof. R. H. Thurston, which was 
discussed by Mr. G. J. Rockw^ood, who spoke of the 
use of direct superheaters wffiereby the steam was 
upon one side and the fire upon the other side of 
metallic walls as being dangerous, and urged the em- 
ployment of superheaters employing hot steam to 
heat the cylinder steam which operates after the 
manner of a feed water heater. The next paper was 
by Mr. L. R. Alberger, entitled, “A Self-Cooling 
Condenser,” an abstract of which was printed in the 
Railway Review of last week. In the discussion 
of this paper, Mr. C. E. Emery, of New York, spoke 
of the importance of knowing the results in effi- 
ciency obtained with and without the use of a con- 
denser. Mr. William Kent spoke of the large towers 
filled with fagots which were used for cooling com- 
pressed air in connection with the Popp system in 
Paris. The tower for Mr. Alberger’s arrangement 
was more efficient and permitted of a great saving of 
expense due to the cost of real estate over that re- 
quired by the French system. Beside this, the ex- 
pense of a metallic tower was not necessary with 
Mr. Alberger's design, because a wooden box w'ould 
answer the purpose equally well. Mr. E. D. Meier, 
of St. Louis, spoke of the muddy water, which was 
the only available feed supply in that city, and be- 
lieved that for steam plants along the Mississippi 
river, the self-cooling condenser, would provide a 
means for the saving of a large amount of the ex- 
pense of boiler repairs. An additional advantage to 
be obtained by this apparatus was pointed out in con- 
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nection witli the disposal of exhaust steam from 
present non-condensing plants of electric lighting 
stations, many of which wei'e located in residence 
districts. 

The remaining two papers were by Prof. F. R. 
Hutton and Mr. Thomas E. Murray. The former 
was a record of the cl assili cation system employed 
by its author in cataloging the library of the Ameri- 
can Society of Mechanical Engineers. The latter 
paper described a novel steel plate fly wheel. They 
were both briefly discussed, and the subject of the 
prc})aration of a standard classification foi* a general 
engineering library was referred to a committee for 
report at the New York meeting. Announcement 
was made that a joint paper was expected at this 
meeting b-om Sir Henry Bessemer and Mr. James 
Dredge upon the history of the Bessemer, but which 
was delayed in transit. The meeting adjourned after 
a brief time spent in toi)ical discussions, and after 
the attention of the members had been called by Mr. 
.Meier to the fact that if they chose they might help 
materially in improving the condition of the engineer 
offices of the navy by urging upon their representa- 
tives in congress the necessity for improvement. 
The usual resolutions were passed thanking those 
who had contributed to the enjoyment of the mem- 
l^ers during the convention in arranging excursions 
and visits to places of interests among the manufact- 
uring establishments. The next convention will be 
held in New York, it being the annual meeting. 


THE EIGHTH ANNUAL CONVENTION OF 
RAILROAD COMMISSIONERS. 

tut inued from lost w€ek.\ 

The second day’s session of the raili’oad commis- 
sioners' convention was opened with a paper by Mi*. 
Joseph Flory, commissioner from Missouri, on safety 
appliances, in which the necessity for their adop- 
tion and the progress made in that direction was 
fully set forth. The reading of the paper was fol- 
lowed by the adoption of a resolution protesting 
against the proposed amendment of the act to regu- 
late commei'ce to repeal the im])risonment clause in 
section ten. The committee on uniform classifica- 
tion next submitted its report recommending that 
suitable legislation be had empowering the Intei*- 
state Uoramei’ce (Commission to prepare and adopt such 
a classification. The report was followed by some 
remarks by Mr. A. C. Bird, in support of the j^ropo- 
sition, and a resolution to that effect was unani- 
mously adopted. The letter of Commissioner Rea- 
gan, of Texas, on the question of pooling of rates 
was next read. This letter will be found elsewhere 
in this issue. A communication upon the same sub- 
ject from Mr. C. F. Lape, a former commissioner of 
Illinois was also read, in which the same position 
was taken. The others of the committee present 
stated that they wished to attach their names to the 
communication of Mr. Reagan, thus making it an 
official report. 

The committee on organization and program for 
the next convention reported the names of Mr. Isaac 
B. Brown, of Pennsylvania, chairman; Mr. George 
W. Perkins, of Iowa, vice chairman: Mi*. Edw'ard A. 
.Moseley, secretary, and Mr. Martin S. Decker, assist- 
ant. secretary, as officers for that meeting. The re- 
port was adopted. 

Mr. Flory then offered a resoul tion to the effect 
that the next convention meet in St. Louis on the 
second Tuesday in May; which after considerable 
discussion and other invitations was also adox^ted. 

A recess was taken at this point in order that the 
members of the convention might avail themselves of 
an invitation from the xu’esident to call upon him at 
the White House. After the recess the announce- 
ment of the committees for the next convention was 
made, and the various resolutions of thanks adopted, 
after which the convention adjourned. 


During the month of April the passenger move- 
ment on all divisions of the B. & (3. system was re- 
markable for .punctuality. The through express 
trains arrived at their respective destinations on 
schedule time ninety-five per cent of the time. This 
is a xierformance rarely equaled by roads operating 
as many trains as are run on the B. & ()., and speaks 
well for the efficiency of the rank and file, as well as 
the officials of the operating department. The effects 
of this are already a])parent in increased ] 3 assenger 
receipts. 


The Passenger de]>artment of the Fitchburg R. R. 
has issued a summer book full of information about 
the beautiful counti*y which that road traverses. It 
is historical and gives also the rates of board every- 
where. 


DECISION OF THE UNITED STATES COURT 

OF APPEALS IN THE GOULD-TROJAN 

COUPLER CASE. 

This is an appeal for an order for injunction i)ende.)de, 
life made by the circuit court, northern district of 
New York, in a suit brought for alleged infringe- 
ment of U. S. patent 254,106, granted February 28, 
1882, to Clinton Browning and now owned by com- 
plainant. This patent was sustained by the same 
court in a litigation between the present complainant 
and Pratt &. Letch worth, the coupler manuxactured by 
the last named firm and known as the “Pooley coupler ” 
being held to be an infringement of the Browning patent. 
An elaborate opinion was filed in the Pratt case, but we 
find none in the record of the case now on appeal. Such 
record contains all the testimony taken in the Pratt case 
and much additional evidence presented in affidavits. 

L.^combe, Circuit Judge: 

The defendant contends that the patent in suit is antici- 
pated ; that it lacks utility, and that it presents no patent- 
able novelty. In support of this contention there have 
been introduced many prior patents and much evidence, 
expert and other. It will not be necessary to enter into 
any extended examination of this branch of the case. The 
single claim of the patent reads as follows: 

“ In a car-coupling, composed of a bifurcated head and 
rotary interlocking hook, the combination, with .said ro- 
tary hook, by means substantially such as described, for 
automatically opening and retaining said hook in proper 
l)osition for coupling.’’ 

Of this claim the ’circuit court in the Pratt case says : 
“The claim covers both the feature of opening the hook 
and holding it open in a position for coupling. Of this 
there is no doubt. All of the experts agree upon this 
proposition. The complainant’s expert says, and says cor- 
rectly, that a coupler which has means for accomplishing 
but one of these results does not infringe.’’ No one ui>on 
this ai>peal disputes the accuracy of this conclusion, and, 
in consequence, the question of infringement is much sim- 
plified. It will be unnecessary to determine to what ex- 
tent the devices of defendant operate automatically to re- 
tain the opened hook in proper x)osition for coupling, be- 
cause unless it can be shown that defendant's device auto- 
matically opens such hook no infringement is shown. 

As indicated in the claim, complainant's coupler belongs 
to the general class of couplings which are composed of a 
bifurcated head and rotary interlocking hook. Defend- 
ant’s belongs to the same class, the prototype of which is 
the “Janney” coupler. This Janney coupler is thus de- 
scribed by one of the experts: “It consists generally of 
two drawheads (one on each car), each of which has a 
forked arm, to which is pivoted the knuckle or corner of 
an L-shaped hook, capable of swinging to one x)Osition to 
lock with the hook of the opposing draw head and held in 
that position by a locking block or dent, and also capable 
of swinging to another position when the detent is with- 
drawn or turned to one side so as to uncouple from the 
hook of the opposing drawhead.” Apparently all coup- 
lers of this class— certainly the Janney, the Pooley, the 
Browning and the Trojan — are autom'iVc couplers. That is, 
after the parts have been put in prox)er x^osi- 
tion they will, unless accidentally disarranged, 
complete the act of coupling as the cars come 
in contact, without further intervention of the 
trainmen. In the old form of link and pin coupling, 
the trainman had to guide the link into its proper recess 
in the draw-head, and when it had entered he locked it by 
inserting the pin. With automatic couplers of this Jan- 
ney class, as the cars come together, each stationary 
forked arm strikes the rotary L-shaped nook or “knuckle,” 
causing it to revolve, so as to hook into the opposing 
“knuckle,” and as soon as engagement is complete the 
locks or detents, which prevent the rotary hooks or 
knuckles from swinging back, drop into place. The bond 
of union therefon^ between the two cars is the interlocked 
knuckles held in place by the detents, and, barring acci- 
dents, it will hold the cars together as long as the detents 
remain in place. 

The first step towards uncoupling the cars is necessarily 
the lifting of this detent from the position in which it 
holds the knuckles against rotation. When this is done 
the coupling is unlocked. In the original Janney coupler 
after it is unlocked by lifting the detent, the remaining 
parts remain in the position in which they were until 
.some further exercise of the human will, applied directly 
or indirectly by some further exertion of human power, 
causes them to move. If, after the detents are unlocked, 
the two cars are drawn apart, the rotary knuckles will 
swing, each the other, into an open position, thus severing 
the bond of union between the cars and completing the 
uncoupling. Or, the detents being unlocked, the trainman 
may take hold of the rotary knuckles with his hands and 
pull them open ; or, again, he may reach them with a long- 
handled rod with a poker-shaped hook on the end and pull 
them open. No one pretends that such operation would 
be an “automatically opening” of the hooks. In the Tro- 
jan coupling a rod is permanently fastened to the end of 
the car running from the recess back of the hook to the 
side in the car. It is provided with a finger near the end 
of the recess, and when the rod is pushed inwards the fin- 
ger presses against the inner end of the knuckle, and, if 
the detent is not in place, causes the knuckle to swing 
open. It is difficult to see upon what theory it can be con- 
tended that there is an exhibition of auto natic action 
when a man of his own volition pushes a door open with a 
rod, and no exhibition of automatic action when the same 
man of his own volition pulls the doo'* open with a hook. 

It is no doubt true that the same rod operates the detent. 
The rod is bent at right angles to itself at the side of the 
car, thus forming a handle by which it can be revolved. 
When it is thus revolved it raises the detent, but the rais- 
ing of the detent does not set in motion any of the re- 


maining mechanism. If the ox)era tor goes away after re- 
volving the rod, defendant’s mechanism does not open the 
hook at all. If the hook be opened by defendant’s mech- 
anism, it IS only because of a separate act of volition on 
the part of the operator, put into action by a new and in- 
dependent application of his physical strength to the rod, 
moving it in a new and different direction. 

If the word -‘automatically” in the claim is to be given 
its ordinary and general meaning as used in common 
speech, defendant’s device does not infringe. It is con- 
tended, however, that it is used in the patent with some 
new and peculiar meaning. It will be desirable, therefore, 
to consider the specification of the patent more in detail 
and to look somewhat into the xn-ior state of the art in 
order to see if there is any justification for the contention 
that the word “automatically” is to be construed so 
broadly as to cover a device for opening the rotary hook, 
which is so emphatically unautomatic as is the defend- 
ant’s. Much weight was given on the argument to the 
circumstance that Browning, the patentee, was not repre- 
sented by solicitor before the patent office, and that he 
drew his own specification and original claims. The sin- 
gle claim finally allowed was phrased by the patent office, 
but the word “automatically” which it contains was 
Browning’s own suggestion ; it was prominently present in 
every form of claim which he submitted. The reason wliy 
housed it and the meaning he understood it to convey seems 
to be rea.sonably apparent upon reading his specification, 
which was not amended in the patent office. It is difficult 
to see why the circumstances that Browning had no solici- 
tor should lead to any particularly liberal construction of 
his patent, in view of the fact that the description of his 
invention is singularly clear, complete, intelligible and unam- 
biguous, an agreeable contrast to many which come befoi*e 
this court, where the inventor has been i*epi*esented by 
solicitor. 

The material parts of this specification are as follows : 
“My invention relates to improvements in car coup- 
lings in which a i*otating hook is hinged to a draw-head 
and the coupling is effected by the hook rotating inwardly, 
of which the Janney coupling is a representative, patented 
February 25, 1879, No. 212,703, the drawings of which I 
have copied and used in illustrating my invention. 

The objects of my improvements are to rotate the rotary 
hook automatically to the desired position for the purpose 
of effecting the coupling; second, to automatically retain 
the rotary hook in proper ix)sition until required to rotate 
in the act of coupling. 

“In the Janney coupling the rotary hook, when not 
in use [i. e., when not coupled with another car and locked 
in xfiJice], having no retaining device by which it can be 
held in a certain iiosition, is left free to rotate to any un- 
certain point by the jarring of the cars or by any object 
with which it may come in contact otherwise than by the 
coupling process. The object of my invention is, further, 
to overcome this very troublesome defect and to hold the 
rotary hook in a certain position, so that the coupling of 
cars can be accomplished with greater facility and less 
danger of breakage, which is often occasioned by both 
hooks being closed, or partially so, when the cars are 
brought together, also with less liability to bodily acci- 
dents than when the couplings are manipulated by hand. 

“ I attain these objects by the two following devices, 
illustrated in the accompanying drawings, which I shall 
proceed to describe in detail.” 

The detailed description shows draw-heads of the Jan- 
ney type, each with a rotary hook. The rotary hook is 
locked by a pawl, the pawl being operated by a lever con- 
nected to and operated by another lever projecting through 
and above the platform on the car. Upon the outer circle 
of the knuckle of the rotary hook there is arranged an 
elastic strap and a spiral spring, having sufficient tension 
to rotate the hook from its closed position to the open i)osi- 
tion, and to retain the same in the last-named position as 
the proper one fo" admitting the opposing hook and suc- 
cessfully coupling cars. The second device shows a lower 
knuckle, having a spiral incline, and a rotary hook having 
a corresxionding incline. “These inclines move upon each 
other in the act of rotating. The rotary hook moves upon 
the incline in the act of closing until it reaches nearly the 
highest point of the incline. Upon being released by the 
pawl, it rotates outwardly, dropping to [the lowqst] point 
of the incline, and [the open] i^osition; this outward rota- 
tion being accomplished by its own gravity, consequently 
occiqiying the lower position until force is applied to 
change it, thus avoiding the dangers and delay of placing 
the rotary hook in x>osition by hand.” 

It is evident that each of the mechanisms described by 
Browning, whether it contained the spring or the incline 
became operative as soon as the detent was unlocked, 
without any further act of the trainmen and each re- 
mained operative, by i-eason of its own motive force, so 
long as the detent remained unlocked. Browning did not 
confine himself to the spring or to the incline as the 
source of this motion, for he concludes the specification 
with this clause: “Ido not claim any particular device 
for accomplishing the rotation and retaining of the rotary 
hook C, or its equivlent, as the same can be accomplished 
in various ways.” 

It is urged on behalf of Browning that his improvement 
was most meritorious, because it tended to save trainmen 
from the risk of losing life or limb. It is contended by 
the defendant that in practice it does not operate 
efficiently in the way the specification indicates; 
that the spring or elastic strap is liable to fracture 
or distortion, and that the inclines become clogged with 
rust. Conceding, however, that it does all which the speci- 
fication calls for, and that to the extent of its expected 
capabilities it does operate to save trainmen from some of 
the risks to whi«h they were before exposed, that is no 
reason why it should be construed to cover any other 
operation than that which was evidently in the inventor’s 
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mind, and which he plainly expressed in his specifica- 
tion. 

When two cars are coupled together and it becomes 
necessary to uncouple, the first step is the unlocking of the 
rotary hook. This is done by raising the detent, and be- 
fore Bi^wning, devices were shown whereby the detent 
was raised by operating a rod which ran horizontally to 
the side of the car. Before Browning, it was necessary 
foi' the tminman to be personally present in order to raise 
the detent, and that necessity still exists. Before Brown- 
ing. the trainmen could raise the detent without placing 
either his body or his arm between the dead woods of the 
coupled cars, and the same condition of o|)eration still re- 
mains. Before Browning, when the cars had been thus 
unlocked, it was not necessary for the trainman to step be- 
tween the cars and pull the rotary hooks open with his 
hands; the separating movement of the cars would do 
that. There was no call for any new device in order to 
make it a safe operation to uncouple cars ; safe at least 
against any risks consetiuent upon interposing any part of 
the person between the deadwoods. When the cars drew 
apart they opened the rotary hook (or hooks, if both were 
unlocked) into such a position that if, while still in such 
position, the cars were brought together again, they would 
automatically couple. The difficulty and the danger was 
connected not with the uncoupling, hut with the coupling. 
The “very troublesome defect,” as Browning calls it, was 
this, that the open position in which a rotary coupling 
hook was placed by the separation of the cars, which drew 
its head over the engaging hook, thus swinging one or 
both open, could not be maintained. The rotary hook was 
“ left free to rotate to any uncertain point by the jarring 
of the cars or by any object with which it may come in 
'contact otherwise than by the coupling process.” When 
a c<ir, therefore, equipped with the original Janney coup- 
ler had been uncoupled, and subsequently was approach- 
ing Or being approached by another car, it was necessary 
for the trainman to look at it and see if the rotary hook 
was still open. If it were not, which would frequently be 
the case, it would then be necessary for him to pull it out 
either with his hands, or with a hand-hook, and this was 
the operation the risk of which Browning sought to 
avoid. The means he devised and described was such as 
operated wholly irrespective of the trainman. Whenever 
a jar or an accidental contact threw the rotary hook in- 
wards from the open position in which it w'as left at the 
last uncoupling, then either the stored up i)ower of the 
spring or the force of gravity operating on the inclines, 
without the intervention of the trainman, without his 
volition, without even his knowledge, began at once to 
work of its own motion to restore the hook to its proper 
position. Should the device work in practice as it does in 
theory, there would be no necessity for the trainman to be 
present immediately before coupling; automUic mechan- 
ism would at all times ensure the hook being thrown into 
and retained in its open position. Once let the detent be 
lifted and this stored up power becomes continuously op- 
erative, not only without any further intelligent action on 
the part of the trainman, but even against his will, so to 
speak, for when he has once unlocked the detent there is 
nothing in the mechanism, which he can avail of to stay 
the instant and continuous action of this self-acting force. 
This is the precise device which Browning has described 
in clear, intelligent and unmistakable language in his 
specification, and it would be difficult to find in the Eng- 
lish language a phrase which more aptly, accurately and 
comprehensively describes it than that used in the claim 
— “automatically opening * * * siiidhook.” 

This feature is ab.sent from the Ti*ojan coupler. When 
the trainman has unlocked the detent he has not thereby 
released and set in motion any independent mechanism. 
If he then departs the hook is free to rotate as the cars 
come apart, but no act of his throws it open. If he pushes 
the rod forcing the finger against the knuckle and thus 
throwing the hook open, that is no part of the unlocking, 
no necessary sequence of it ; it is a new act of the human 
will ; an additional motion imparted by direct and positive 
action of the human muscles applying new force in a new 
direction. Moreover with the Trojan coupler, when the 
jarring of the cars or accidental and undesired contact has 
tlirown the rotary hook inward out of the pixjper position 
for coupling there is no automatic power in the mechan- 
ism which will restore it to place. The trainman, as of 
old with the original Janney, has to look and see if the hook 
of an approaching car is in proper position; if it be not, 
there is no mechanism which will take his place, will ap- 
preciate the situation and do what is required ; his intelli- 
gence is necessary to discover the defect, his volition is 
necessary to undertake its remedy, and his strength is re- 
quired to restore the hook to its proper position. He does 
not, it is true, apply his strength by pulling the knuckle 
open with a poker hook which he carries in his hand, but 
he does apply it by a push upon the rod permanently affixed 
to the car, and which engages by its finger with the inner 
side of the knuckle, but this certainly, is not an “automa- 
tic oi)ening” within any ordinary meaning of that phrase, 
and as it seems to us not within any unusual meaning 
which the state of the art or the language of specification 
will warrant reading into the claim. 

The order of the Circuit Court is reversed with costs of 
this appeal. 


The New York Central & Hudson River is with its 
accustomed promptitude out with its circular of sum- 
mer outing places. It is gotten up in folder form and 
contains descriptive notices of the many places rf 
beauty and interest reached by that road. This folder 
may be obtained free of cost by sending a two-cent 
stamp to (reo. H. Daniels, general passenger agent, 
Grand Central depot, New York City. 


The committee on uniform classification, appointed 
by the National Convention of Railway (Commission- 
ers, submitted the following report at the meeting 
held in Washington last week: 

For a history of the w^ork of the committee up to and 
including the date of the last annual convention we re- 
spectfully refer to the report of 1894, found on pages 34 
and 3o, and to the report of 1895, found on pages 39, ^ and 
41, of the proceedings of the convention for said respect- 
ive years. 

In accordance with the resolution adopted by the last 
convention, your committee invited the different traffic 
associations of the United States and Canada to attend a 
conference with the committee in New York on October 
23, 1895, for the purpose of discu.ssing the subject of uni- 
form cla.ssification and for devising some means for its ac- 
complishment. 

There were present at the meeting Hon. M. A. Knapp 
and Hon. J. C. Clements, of the Interstate Commerce Com- 
mission ; Mr. A. C. Bird, freight traffic manager of the 
Chicago, Milw’aukee <fe St. Paul Railway Company, Mr. J. 
M. Johnson, chairman of the committee of the Western 
Freight Association and general freight agent of the Chi- 
Rock Island & Pacific Railway Company ; Mr. H. B. 
Chamberlin, general freight agent of the New York, Hake 
Erie & Western Railroad, representing the Trunk Line 
Association ; Mr. W. B. Hamblin, assistant general freight 
agent of the Chicago, Burlington & Quincy Railroad Com- 
pany, and Mr. John Earls, chairman of the Canadian joint 
freight classification committee, and three members of 
your committee— Messi-s. Billings, Bulkley and Mills. 

All the gentlemen present agreed that for both the car- 
rier and the general public a uniform classification of 
freight was desirable; in fact, the necessity and desir- 
ability of such classification has been recognized by the 
carriers ever since the enactment of the interstate com- 
merce lavv^ The several traffic associations of the United 
States, namely, New England Freight Association, West- 
ern Freight Association, Mississippi Valley Railroads, 
Trunk Line Association, Southern Railway and Steam- 
ship Association, Trans-Missouri Association, and the 
Southern Interstate Association, as early as 1888 ap- 
pointed a committee, consisting of three members from 
each association, to formulate a uniform classification. 

This committee held several meetings, and after giving 
the subject careful and earnest consideration agreed upon 
a classification and reported the same to the different asso- 
ciations for appi-oval and adoption. It was approved and 
adopted by some of the associations, while at least one 
one withheld its approval, and for that reason it never 
went into effect. There was no law compelling the adop- 
tion of the classification by any of the associations or the 
roads belonging to such associations. Any one road, by 
dissenting, could defeat the whole scheme, and the same 
difficulty will be encountered in any attempt to arrive at 
. niformity by voluntary agreement of the carriers, and it 
is the opinion of your committee that unless uniform 
classification of freight is secured within a reasonable 
time by the voluntary action of the railroads themselves, 
the necessary legislation should be asked of congress re- 
quiring its adoption. 

One of the difficulties that stands in the way of univer- 
sal uniformity is the power of the different states to regu- 
late the classification for state shipments. At the request of 
some of the gentlemen present at'the New York meeting, 
the chairman of your committee addressed a circular letter 
to the different state commissions requesting their opinion 
as to the action of their states on the subject f a classifi- 
fication w'as agreed upon by the companies or made by 
the Interstate Commerce (Commission by authority of con- 
gress. 

From 22 out of the 28 states having commissions replies 
have been received, copies of which are filed herewith and 
made part of this report. Eighteen expressed themselves 
in favor of uniform classification and the expediency of 
immediate action by congress upon the subject ; 4 are non- 
committal, mainly for the reason that their commissions 
have no power upon the subject of rates or classification. 

It would seem from this correspondence that a just and 
reasonable classification carefully guarding the interests of 
all sections of the country, such as w^ould undoubtedly be 
made by the interstate Commerce Commission if the sub- 
ject w^ere intrusted to them for adjustment, would soon be 
approved by all state authorities. 

In their last report to congress the Interstate Commerce 
Commission recommended that that body take some action 
looking toward the adoption of uniform classification, and 
the National Board of Trade, at their 26th annual meet- 
ing, held in Washington, Jan. 28, 29 and 30, 189(5, adopted 
a memorial to congress earnestly recommending the pas- 
sage of a resolution requiring the Interstate Commei-ce 
Commission to prepare and publish on or before Oct. 1, 
1896, a classification of freight articles and rules and regu- 
lations and conditions for freight transportation, to be 
known as the “national freight classification.” The me- 
morial and resolution were introduced in the senate by 
Senator Cullom and referred to the committee on inter- 
state commerce. 

Each member of the committee has received from Mr. 
James Peabody a copy of his paper read at the convention 
of 1895, entitled “A scientific basis for making carriers’ rate 
schedule.” This paper is entitled to careful consideration 
by anybody having authority to make a classification, but 
your committee do not deem it within their province to 
determine upon w hat basis a classification should be made. 
We think it proper to leave that for the consideration of 
the Inter-state Commerce Commission, should congress 
instruct them to make such classification. 

We therefore refrain from expressing any opinion upon 


what basis a classification should be made, excepting that 
two points should always be kept in mind : Fii-st, that 
equal justice should be done all shippers and discrimi la- 
tion prevented in every form ; second, that the revenues 
of the companies should be preserved so that money hon- 
estly and judiciously invested w’ill receive a proper return 
on investment. 

Your committee respectfully submit the following reso- 
lutions : 

Resolved, That the National Convention of Railroad 
Commissioners, recognizing the necessity of uniform 
classification of freight in the interests of both the com- 
mercial public ard the railroads, do respectfully recom- 
mend that the railroad companies of the United States, 
through their respective traffic associations, prepare for 
adoption by the Interstate Commerce Commission, the 
various state railroad commissions, and the railroads 
themselves, and that in the event of the failure of the 
railroad companies to prepare and adopt such uniform 
classification within a reasonable time, the necessary leg- 
islation should be asked of congress requiring the adop- 
tion of a uniform clas.sification of freight, and that the 
Interstate Commerce Commission be charged with the 
duty of preparing and enforcing such classification. 

Resolved, That the Interstate Commerce Commission be 
resi:>ectfully requested to communic.ate from time to time 
with the various railroad interests with the view of for- 
warding the work ; and that the said commission be 
requested to present a suitable bill to congress in the 
event of a failuro on the part of the i*ailroads to prepare 
and adopt a uniform classification within a reasonable 

Ik.\ B. Mills. 

S. R. Billings. 
Wm. Kikby. 

H. D. Bulkley. 


Mr. A. C. Bird, general traffic manager, C., M. <fe 
St. P. Py., addressed the convention as follows: 

Mr. Chairman and Gentlemen : 1 am here, not on my 
own motion, but by invitation of the committee on classi- 
fication. I think the resolutions are so plain and so well 
stated that but very little is necessary to be said on the 
subject. I want to add to that report but a few' words. I 
do not believe that the members of this body realize to 
what extent the present condition of affairs leads to dis- 
criminations of the worst character. I do not believe 
there is full realization of the fact — the discriminations, 
hardships, and difficulties that are forced upon the car- 
riers and the hardships and difficulties put upon the peo- 
ple. It would take more time than I have at my com- 
mand, or than you could afford to give me, to go into the 
aetails and show' to w'hat extent the orders of the com- 
mission are set aside by the use of the various classifica- 
tions. They are full of inequalities and injustice and diffi- 
culty in detail, and w'e meet them every day of our work. 
I w'as connected for a number of years with the standing 
committee that had charge of the preparation of uniform 
classification. 

The w'ork thus entered upon was purely voluntary on 
the part of the railroads. You all know the history of 
that work. It failed. That failure led me to the conclu- 
sion that nothing could be hoped for, nothing could be 
done, and no progress could be expected except through 
congressional action. I think there w'as a reason at one 
time to think that nothing could be done or nothing hoped 
for unless congress would take the matter in hand. There 
is a bill HOW' pending before congress which in the ordi- 
nary coui-se of business will probably be set aside and not 
be acted upon at this session. I believe that an express- 
ion from this body, assembly, or convention, such as is 
outlined in the resolution, will cnrry great weight. I sin- 
cerely hope, as all the railroad people in our section of the 
country hope, that you will be able to accomplish your 
desired purpose. I do not speak now as a matter of public 
benefit so much as I am speaking for the railroad interest. 
It will relieve the railroad people of an immense amount 
of detail work and great complication. 

There is one rea.son w hy I have believed that action 
would be taken without the direction of congress. Class- 
ifications are mere matters of revolutions. There is no 
perfect classification. There is nothing satisfactory to the 
people who make it or to the people who use it. They are 
all full of errors. Classification is a growth, not a crea- 
tion. It comes little by little. Errors are created, magni- 
fied, and continued from year to year. In the large area 
of this country there are three or four classification in 
use in the same territory applicable according to the origi- 
and nature of the freight. They result in great injustice. 

I doubt if the railroad companies are altogether strong 
enough to make these changes. Some inequalities in 
classification may be pointed out readily, such as favor 
certain districts, lines, or people, to the detriment of other 
districts and other people. For yearo these things have 
gone on and grown up, and around this defective classifi- 
cation the country has adjusted itself, and they have cre- 
ated more or less hardships in some localities which are 
brought out. 

I do not think the railroad companies them- 
selves have sufficient strongth to stand up against 
the public clamor, so that I am perfectly convinced that 
it is the duty of the authorities to pave the way to 
introduce necessary reform. I do not think there is any- 
thing else I could add to take up your time further than 
this, to point out and to recognize the neces.sity so far as 
the railroads are concerned and the great trade bodies of 
this country. You will find the expression of this in nu- 
merous cases — I think the Chicago Board of Trade, the 
National Board of Trade, and the boards of trade in all 
:jhe great cities in the interior. I believe that these reso- 
lutions, if adopted, will go very far toward accomplishing 
the desired purpose. 
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How Railways are Built In West Australia. 


TECHNICAL MEETINGS. 


PERSONAL. 


Our fellow subjects in West Australia are both 
enterprising* and ingenious, and many people will 
read with interest the account of how they apply 
these very desirable qualities to railway construc- 
tion. Some little time ago tenders were invited 
for the construction of a railway from Mullewa to 
Cue, to open up the Murchison and Yalgoo Goldfields. 
The railway was to be about Ififi miles in length, 
and in the middle of December the various offers were 
taken into consideration, and the contract was 
awarded to Messrs. Baxter and Pidnce at £84,535- 
about £431 per mile. “ They must be mad,’- some 
reader may involuntarily exclaim. Not so. At any 
rate, if they l 3 e there is method in their madness. 
This is not the first experiment in West Australia at 
constructing railways at almost incredibly low prices. 
Some months ago Messrs. Wilkie Bros, undertook to 
construct a railway from Southern Cross, the then 
terminus, to C’oolgardie — a distance of 1 15 miles — and 
the contract worked out at £560 per mile, including 
station buildings, goods sheds, and indeed everything 
except rails and the fastenings. This was £310 per 
mile under the lowest price on record, and now the 
Cue contract has been placed at £129 per mile less. 

How is it done? How can contractors build rail- 
ways fit to ti^avel upon at such a price and yet not 
accomplish their own ruinV It is managed in this 
way. The railway towards Coolgardie was opened 
on the 6th inst. to Woolgangie— roughly speaking 80 
miles beyond Southern Cross, and 40 miles from 
Coolgardie. The contractors will hand over the first 
half of the line at the end of this month, but they will 
operate the remaining 60 miles on their own account 
until next September. This is the whole explanation. 
It is expected that trains will be run to the outskirts 
of Coolgardie by the end of next week, and, if so, the 
contractors will have nine months’ traffic receipts to 
set oft* against the absolute loss they sustain on the 
construction of the line. A correspondent writing 
from Perth, the capital of West Australia, states 
that it would have caused no surprise had the lowest 
tender for the Cue contract been £2(K),0(K). The ac- 
tual tender at £84,535 is obviously based on very large 
receipts from traffic during construction. At the 
present time the business on the (Me road is much 
smaller than on the Coolgardie but every month it is 
increasing. The low cost of construction has rend- 
ered it a comparatively simple matter to make the 
railways of West Australia pay a high amount of 
interest on the capital invested. It was not always 
thus, for in 1889 when 188 miles were in operation, 
the gross earnings were £6,500 less than the work- 
ing expenses. In succeeding years a gradually in-* 
creasing balance of revenue was shown, until for the 
financial year ending 30th .Tune last, the return was 
5.44 per cent, -a much great return than is yielded 
by the railways in other parts of Australasia. The 
average cost of construction of West Australian rail- 
ways is £3,804 per mile. The cost of the railways of 
the othei* Colonies are:— Queensland, £6.902; South 
Australia, £7,297; New Zealand, £7,771; Tasmania, 
£8,382; Victoria, £12,570; New South Wales, £14,335. 
As regards the percentage of working expenses to 
receipts, the figures, 61.50, show that there is room for 
economy. New South Wales, with a percentage of 
56.58, stands the best of all the Colonies with respect 
to this. Tasmania makes a most miserable shovVing 
as regards her railways. She swallows up 85.02 per 
cent, of her gross receipts in working expenses, and 
will it surprise anybody that with such extravagance 
in management her return upon her railways is 0.61 
per cent? — [Transport. 


Rue Manufacturing Company Injectors. 

A standard sized catalog (6 x 9 in.) issued by the Rue 
Manufacturing Company, 116 North Ninth street, 
Philadelphia, Pa. This is a 14 page pamphlet describing 
and illustrating the “Little Giant” and other injectors 
for locomotives, which are furnished by this company. It 
also contains an illustrated discription of Rue’s ejector or 
steam siphon and directions for using the different kisnd 
of apparatus, the sizes and prices and directions for set- 
ting them up. This is known as catalog “B.” 

The Electric Motor; its General Principles and Con- 
struction, by Mr. James P. McElroy, A. M. Consult- 
ing Engineer Consolidated Car Heating Company, 
Standard size 6x9. 

This is a pamphlet of 30 pages, being a reprint of an 
address delivered February 11, 1896 by Mr. McElroy 
before the New England Railroad Club. This is an 
elementary discussion based upon the underlying 
principles of motor construction giving special attention 
to the magnetic effects and the different methods of 
armature winding. The language is selected with special 
reference to the author’s object which was to present 
the subject in as simple a manner as possible for the 
benefit of men not familiar with electrical terms. 

The annual catalog of Purdue University of Lafayette, 
Indiana, has been received. This pamphlet brings the 
work of the university up-to-date and contains announce- 
ments for 1896 and ’97. 


International Association Car Accountants, June 9, 
Cleveland, Ohio. 

Annual convention Master Car Builders’ Association 
June 17. Saratoga, New York. 

Annual convention American Master Mechanics’ Asso- 
ciation, June 22, Saratoga, New York. 

American Railway Accounting Officers, May 


27, New York City. , . 4. x ^ 

Association Railway Telegi-aph Superintendents, June 
17, Fortress Monroe, Va. x 1 irc 

American Association General Baggage Agents, July lo. 


Philadelphia, Pa. 

The American Society of Civil Engineers holds meetings 
on the first and third Wednesdays in each month, at 8 p.m., 
at the House of the Society, 127 East Twenty-third stieet. 


The Association of Civil Engineers of Cornell University 
meets weekly every Friday, from October to May inclu- 
sive, at 2:30 p. m., at Lincoln Hall, New York. 

The Boston Society of Civil Engineers, meets monthly 
on the third Wednesday in each month, at 7 ;30 p. m., at 
Wesleyan Hall, 36 Bromfield street, Boston, Mass. 

The Canadian Society of Civil Engineers meets every 
other Thursday at 8 p. m., at 112 Mansfield street, Mon- 
treal, P. Q. 

The Foundrymen’s Association meets monthly on the 
first Wednesday of each month, at the Manufacturers’ 
Club, Philadelphia, Pa. 

The InteiTiational Irrigation Congress will hold ^ its 
fourth session at Albuquerque, N. M., September 16-19. 
Fred L. Alles, secretary, Los Angeles, Cal. ; local secre- 
tary, W. C. Hadley, E M., Albuquertiue, N. M. 

The Montana Society of Civil Engineers meets monthly 
on the third Saturday in each mouth, at 7:30 p. m., at 
Helena, Mont. 

The New England Railroad Club meets on the second 
Tuesday of each month, at Wesleyan Hall, Bromfield 
street, Boston, Mass. 

The New York Railroad Club has a monthly meeting on 
the third Thursday in each month, at 8 p. m., at 12 West 
hirty-first street, New York City. 

The Northwestern Track and Bridge Association meets 
on the Fi'iday following the second Wednesday of March, 
June, September and December, at 2:30 p. m., at the St. 
Paul Union Station, St. Paul, Minn. 

North-West Railway Club meets alternately at the 
West Hotel, Minneapolis, and the Ryan House, St. Paul, 
on the second Tuesday of each month. 

The Engineering Association of the South meets on the 
second Thursday of each month at 8 p. m., at the Cumber 
land Publishing House, Nashville, Tenn. 

Annual meeting Traveling Engineers’ Association, 
Minneapolis, Minn., Sep. 8, 1896. W. O. Thompson, sec- 
retary 415 Marion street, Elkhart, Ind. 

Annual Convention Roadmasters’ Association and Road 
and Track Supply Association. Cataract Hotel, Niagara 
Falls, N. Y. second Tuesday in September, 1896. 


The Railway Signaling Club holds its meetings in Chi- 
cago, 111., on the second Tuesday of January, March, May, 
September and November. G. M. Basford, secretary, 818 
The Rookery. 

The Southwestern Society of Mining Engineers will hola 
a session at Albuquerque, N. M., September 16-19. Walter 
C. Hadley, secretary, Albuquerque, N. M. 

The Southern & Southwestern Railway Club holds its 
meetings on the third Thursday of January, April, August 
and November, at the Kimball House, Atlanta, Ga. 

The Western Foundrymen’s Association holds its meet 
ings on the third Wednesday in each month, at the Great 
Northern Hotel, Chicago, 111.; secretary, S. T. Johnstone, 
1.522 Monad nock building. 

The Technical Society of the Pacific Coast has a month y 
meeting on the first Friday in each month at 8 p. m., at 
the Academy of Sciences building, 819 Market street, San 
Francisco, (3al. 

The Engineers’ Club of Cincinnati has a monthly meet- 
ing on the third Thursday in each month, at 7 :30 p. m. at 
the Literary Club, 24 West Fourth street, Cincinnati, O. 
Address P. O. Box 333. 

The Engineers’ Club of Minneapolis holds its meetings 
on the first Thiirsday in each month, at Public Library 
building, Minneapolis, Minn. 

The Engineers’ Club of Philadelphia meets on the first 
and third Saturdays in each month, at 8 p. m., at the 
house of the club, 1122 Girard street, Philadelphia, Pa. 

The Civil Engineers’ Club of Cleveland, meets on the 
second and fourth Tuesdays in each month, at 8 p. m., at 
the Case Library building, Cleveland, Ohio. 

The Association of Engineers of Virginia, holds its in- 
formal meetings on the third Wednesday of each month 
from September to May inclusive, at 8 p. m., at 710 Terry 
building, Roanoke, Va. 

The American Society of Irrigation Engineers. Third 
annual meeting will be held at Albuquerque, N. M., Sep- 
tember 16-19. John L. Titcomb, secretary, 36 Jacobson 
block, Denver, Col. 

The Western Railway Club of Chicago, holds its meeting 
on the thii'd Tuesday of each month. 

The Central Railway Club meets on the fourth Wednes- 
day of January, March, April, September and October, at 
10 a. m., at the Hotel Iroquois, Buffalo, N. Y. 


The Denver Society of Civil Engineers meets on the sec- 
ond and fourth Tuesdays in each month except July, Aug- 
ust and December, when they are held on the second Tues- 
day only, at 36 Jacobson building, Denver, Colo. 

The Western Society of Engineers holds its regular 
meetings for the transaction of business and the reading 
and discussion of pajiers on the first Wednesday of each 
month except January. 


Mr. H. A. Haddock has been appointed superintendent 
of the Wagner Palace Car company, with office in Indi- 
anapolis. 

Mr. W. H. Hunt has been made live stock agent of the 
Fort Worth and Rio Grande, with headquarters at 
Brown wood, Tex. 

Mr. George C. Gilfillan has been appointed ticket audi- 
tor of the Burlington, Cedar Rapids & Northern, with 
office at Cedar Rapids, la. 

Mr. Timothy W. Hammond has resigned as treasurer of 
the Worcester, Nashua & Rochester Railroad, after 49 
years of service with that company. 

An official circular announces the apixiintment of Mr. T. 

J. Clark as traveling passenger agent of the Rock Island, 
to succeed Mr. D. J. Flynn, deceased. 

It is understood that H. C. Diehl, manager of the Inter- 
state Dispatch, will succeed the late Mr. H. C. Parker as 
general traffic manager of the I^ke Erie Western. 

Mr. E. M. Rhein has been apix)inted trainmaster of the 
Baltimore & Ohio for the Akron division. He will act in 
this capacity in addition to being chief train dispatcher. 

Mr. George H. Campbell, Big Four freight agent at Cin- 
cinnati, has been appointed general agent in charge of 
trantportation of the Baltimore & Ohio, with office at 
Baltimore. 

Mr. H. H. Filley, city engineer of Kansas City, has re- 
ceived the appointment of chief engineer of the Mexico, 
Cuernavaca & Pacific road, with headquarters in the city 
of Mexico. 

Mr. R. M. Calkins has been appointed to the jHisitiou of 
division freight and passenger agent of the Chicago, 
Milwaukee & St. Paul road, with headquarters at Mason 
City, la. 

Mr. Edward Foley, foreign freight agent of the Erie 
lines, has resigned, and on June 1 will be succeeded by 
Mr. C. P. Lamprey, who since 1893 has been agent of the 
Erie Dispatch in New York. 

Mr. J. H. Hanna, formerly traveling freight agent of the 
Grand Trunk in northern Indiana and Ohio, has been ap- 
pointed assistant foreign freight agent of the Grand 
Trunk, with headquarters at Toronto. 

Mr. E. S. Hutchins, freight claim agent of the Great 
Northern, having resigned to take a position on another 
road, that position will be filled by Mr. A. M. Thomas, for- 
merly assistant auditor of the Northern Steamship CJo. 
Mr. Thomas begins his new duties June 1. 

Two offices have recently been established in the west 
by the freight department of the Michigan Central, the 
road never before having been represented west of the 
Mississippi river. Mr. J. J. Ford will fill the new office at 
Denver, while Mr. James A. Pill will be located at San 
Francisco. 

Mr. J . J. Archer has been appointed assistant general 
freight agent of the Ohio River Railroad, and will assume 
his- new duties on June 1, with headquarters at Parkers- 
burg, W. Va. Mr. Archer was connected wfith the Nor- 
folk &, Western and its later acquirements for over eight- 
een years. 

President Munson, of the Sherman, Shreveport & 
Southern road, has issued a circular announcing the resig- 
nation of General Manager F. W. Fratt. The office of 
general manager has been abolished and office of superin- 
tendent created. Mr. E. M. Alvord has been apix)inted 
superintendent. 

Mr. H. A. Laing, w’ho w^as recently made commercial 
agent of the Baltimore & Ohio at Kansas City, has been 
transferred to Quincy, III , in charge of traffic in Missis- 
sippi river territory, Dubuque, la., to Hannibal, Mo., in- 
clusive, with office at 402 Main street. Mr. A. J. Davis 
takes the place vacated by Mr. Laing at Kansas City. 

General Manager C. H. Rose, of the Lima Northern has 
appointed his private secretary, Mr. E. B. Hathaw’ay, 
auditor of the company with office at Lima. The jurisdic- 
tion of Mr. C. A. Barnard, assistant general freight agent, 
and Mr. F. E. Fisher, assistant general passenger agent, 
of the Ohio Southern, has also been extended over the 
Lima Northern. 

An official circular has been issued by the president of 
the Galveston, Houston & Henderson Railway, appointing 
Mr. G. H. Moore auditor of the company with headquar- 
ters at Galveston, Tex. He wfill have charge of all the ac- 
counts of the company and w’ill reix)rt to the president. 
Mr. Moore has for the past ten years been chief clerk in 
the general auditor’s office of the Frisco line at St. Louis. 
Appointment effective June 1. 

In consequence of the resignation of Mr. A. E. Robbins, 
superintendent of the Toledo division of the Columbus, 
Hocking Valley & Toledo Railway, noted in this column 
last w’eek, the jurisdiction of Mr. M. S. Connors, superin- 
tendent of the Hocking Valley & Ohio River divisions, is 
extended over the Toledo division, effective May 25. Mr. 
W. E. Costello, formerly chief dispatcher and division 
operator on Toledo division is appointed trainmaster of 
the division and Mr. R. S. Quigley, who has been Mr. 
Connors chief clerk is appointed trainmaster of the Hock- 
ing Valley & Ohio River division. Mr. Connors has selec- 
ted Harry M. Waite, son of the late President, C. C. 
Waite, as his chief clerk. 

General John Echols, receiver and general manager of 
the Chesapeake &> Southwestern railroad of Kentucky 
and president of the National Valley Bank of Staunton, 
died in that place on May 24, at the residence of his son. 
State Senator Edward Echols. General Echols was born 
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in Lynchburg:, Va., in 1823, and was educated at Harvard, 
Washington and I^e university and the Virginia Military 
Institute. He was a member of the Stonewall brigade, 
and was badly wounded at the battle of Kernstown. After 
he moved to SUunton he commenced practicing law. 
Twelve years ago he moved to Kentucky, where he had 
been prominent in railroad circles. He was a close friend 
of Collis P. Huntington, representing Huntington’s inter- 
ests in Kentucky and southw’estern railroad circles. 

Mr. J. H. Hill has been appointed general manager of 
the Galveston, Houston & Henderson. Mr. Hill is a 
young man for the position, being thirty-six years of age, 
but has been engaged in the railroad business since 1878. 
He started out with the Burlington at Omaha and went 
from there to Kansas City, where he was chief operator 
of the Kansas City, Fort Scott & Memphis. He then went 
to Lawrence, Kan., as superintendent of telegraph of a 
division of that road, embracing a division of about 1,000 
miles. Later he went to Sedalia, Mo., where he acted as 
secretary to Messrs. Eddy and Cross, receivers of the 
Missouri, Kansas & Texas I^iilroad. Lat.^r he was secre- 
tary to General Manager T. C. Purdy, of the same road, 
and occupied that position until about eighteen months 
ago, when he left railroading to become general manager 
for Wisconsin of the Equitable Life Insurance Company 
of New York. 


RAILWAY NEWS. 


Baltimore & Lehigh — York Southern According to le- 
port, negotiations are in progress for the consolidation of 
the Baltimore & Lehigh, which runs from Baltimore to 
South Delta, a distance of about 43 miles, and the York 
Southern, which runs from Peach Bottom to York, a dis- 
tance of about miles. The two roads formerly comprised 
the old Baltimore & Lehigh which was sold under fore- 
closure in two divisions in June, 1894. At the time of the 
sale the whole line was narrow gage, but in 1895 the York 
Southern was changed to standard gage, and should the 
proposed deal go through the Baltimore & Lehigh will 
also be converted into a standard gage road. This and 
improvements would necessitate an issue of $800,000 bonds 
by the new consolidated company. It is expected the con- 
solidated line will be leased to the Pennsylvania R. Co., 
in which case it would be valuable to the Northern Cen- 
tral road. 

Little Rock & Memphis. —Reports are current to the 
effect that Mrs. Hetty Green, owner of the Texas Mid- 
land, and mother of President Green, of that road, will 
buy in the Little Rock & Memphis road at the foreclosure 
sale of that road. It will become a part of the Texas Mid- 
land system, and when connections are completed it will 
be one of the largest systems in the south w.^st. Assurances 
have been given that the Midland will go from Paris to 
Little Rock via Hot Springs, and this little Rock exten 
sion is accepted as conclusive evidence that when the Lit- 
tle Rock & Memphis is sold under foreclosure it is to be- 
come part of the Texas Midland system. Martin Duvall, 
the chief engineer of the Midland road, together with a 
large corps of surveyors and linemen were camped at 
Cooper over Sunday locating the exact line for the Mid- 
land and also the place for the depot and switch yard. 
They are locating the exact line for the road to be built on 
and consequently move very slowly. The cash bonus 
which Paris was to raise was $;W,000, but last week it was 
thought impossible to raise more than $25,000, and this 
was offered to President Green together, with other requ- 
sites in way of land, etc. This amount was refused. 
After the failure of the negotiations, however, a meeting 
was called on May 26, and, after some informal talk, the 
committee went to work and raised enough more to make 
$29,800 in all, and obtained :i0 guarantors to the contract 
to secure right of way and depot grounds. Mr. Green was 
notified by wire, and answered that he would accept the 
proiiosition. Work will begin immediatelv at the Paris 
end of the line. 

Little Rock, Hot Springs & Texas.— This road, aLso known 
as the Loti, road, was placed in the hands of a receiver, 
Mr. J. S. Lonsdale, last February, and at that time all 
creditors were directed to intervene in the causes that 
their claims might be adjusted. So far the following in- 
terventions have been filed; Johnson & Hanson to the 
amount of $24,211.72 for the work performed in the con- 
struction of the road. Another intervenor, J. P. Nelson 
sets up claims against the road for $19,911.97. Mr. Nelson 
alleges that that amount is due him for services rendered 
and money advanced for labor and supplies from Septem- 
ber, 1893. to May, 1896. J. H. Bennett also filed an inter- 
vention claim against the road for $3,700. E. Foster and 
J. Reilly came in with claims for $229.72 and $370 respect- 
ively. The latter’s claim is for services rendered as a la- 
borer in constructing the road. On May 26, the inextrica- 
ble maze of litigation and legal controversy into which the 
road, has become involved, was more complicated by an 
intervention filed by Col. Uriah Lott, projector of the en- 
terprise, in which he presents a claim for $309,041.09. 
From the statement attached to the intervention it ap- 
pears that he paid $9,000 on two locomotives, $12,750 on 
rails and fastenings, $20,068.43 for ties, $14,687.16 for 
bridges, $142,366.18 to contractors and la^rers, $17,279.33 
for general expenses, besides many other items. Each in- 
tervenor prays that his claim be classified and declared a 
lien on the property of the road. Thus an almost endless 
chain of suits continues to grow out of the Lott railroad 
litigation. 

Rnmford Falls & Rangeley Lakes — The new Rumford 
Falls & Rangeley Lakes railroad is open to travel, and the 
first scheduled train out over that railroad was run last 
week. The new road which was organized and begun in 
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the fall of 1894, runs into the heart of the Maine wilder- 
ness, extending to Bemis. 28 miles from Rumford Falls 
and passing through one of the richest wooded districts of 
the state. 

St. Joseph & Grand Island.— The reorganization commit- 
tee for the St. Joseph & Grand Island R. has submitted a 
plan to the holders of the Central Trust Co.’s certificates 
of deposit for the first mortgage which was adopted by a 
vote of over two-thirds in interest. The plan ])rovides 
for the issue of $4, (XK), 000 of first mortgage gold bonds; 
$5,500,000 first preferred, $3,500,000 second preferred, and 
$4,6(K),000 common stock. The new firsts will bear interest 
at 2 per cent for two years, 3 per cent for three years, and 
4 per cent thereafter, the bonds to run 50 years, and the 
first coupon to be payable July 1, 1897. The fixed annual 
charges of the company are at present $420, (KX). Under 
the reorganiziition the charges will be $80, (XX) for the first 
three years (including charges on $500,000 reserved bonds) ; 
$120,000 for the following five years; $160,000 after eight 
years, and including 5 per cent dividend on first preferred 
stock the total charges after eight years will be $410,000. 

Sandy River. — The work of improving and straightening 
the road bed of the Sandy River road in Maine has be- 
gun, Mr. W. D. Smith, of Bantror, having the contract 
for the work. The line is about 18 miles in length and 
runs from Farmington to Phillips. Mr. Smith is em- 
ploying 50 men at present, and the work will occupy 
several months. 


NEW ROADS AND PROJECTS. 

Arkansas.— At Little Rock, Ark., on May 22, articles of 
incorixu’ation were filed for tlie Hoxie, Pocahontas & 
Northern R. Co. The road is proposed to run fram Hoxie, 
Jasper county, to Pocahontas, Cape Girardeau county, a 
distance of 15 miles The board of directors consists of 
Maxwell Coffin, S. C. Dowell, Gordon N. Peay, VV. M. 
Kavanaugh, John W. Blackwood and Charles Coffin. 
Commissioners appointed to open the books of subscription 
are S. C. Dowell and N. R. Woods of Walnut Ridge and 
R. N. Hamill and J. H. Imboden of Pocahontas. Capital 
stock, $100, (XX). 

British America.— A cmitract for the construction of the 
Lake Dauphin R. in Manitoba has been awarded to Mes- 
srs. Mackenzie & Mann, contractors of Montreal. It is 
expected that KX) miles, from Gladstone to Lake Dauphin, 
will be completed this year. Engineers are now at work 
locating the line, and the actual work of construction will 
commence about June 1. Running powers over the Mani- 
toba eSc Northwestern R., between Portage la Praiiie and 
Gladstone, have been secured to make connections with 
the Canadian Pacific and Northern Pacific & Manitoba Rs. 
at Portage la Prairie. 

Mexico — There is just now considerable trouble on the 
new Gulf, Rio Grande <& Pacific, which is proposed to rnn 
fram Juarez to Mazatlan, on the coast. The engineers 
who have been at work for th 5 past month or six weeks 
surveying the line have come into El Paso, and refused to 
go any further until they are paid for what they have 
done. Morris H. Locke, who has charge of the work, 
says the secretary of his company is sick, but will be 
there with money to settle all indebtedness as soon as he 
can travel. In the meantime the surveying corps has been 
disbanded. Mr. Locke says things will be pushed through as 
soon as the present hitch ciin be .straightened out; that 
that he has a concession from the Mexican government 
carrying with it a subsidy of $14, (KX) per mile for the 
construction of the road. 

The concession granted by the Mexican goveni- 
ment to Mr. Richard Honey for the construction of a road 
from Pachuca to Tampico has been renewed. In sjjeaking of 
this the Mexican Financier says? “ The renewed conces- 
sion empowers Mr. Honey to build a railroad which is to 
start from the city of Pachuca, to pass through Apuleo, 
and to terminate at the port of Tampico, and to afford con- 
nection, either by the main line or by branch, between 
the towns of Tulancingo and Zacualtipan. The conces- 
sion also carries the right to build as many branches as 
may be deemed advisable, and be approved by the depart- 
ment of communications, with the understanding, how- 
ever, that no subsidy shall be paid with resi>ect to more 
than KX) kilometers of branch lines. Within six months 
from May 6, 18%, at least 10 kilometers, in addition to the 
10 already approved, must be built and in each subsequent 
period of two years at least 50 kilometers must be con- 
structed, but in such manner that the main line and its 
branches be completed with 12 years counted fram April 
17, 1893. The government grants a subsidy at the rate of 
$6,5(K) for each kilometer of track of the standard gage 
built by the concessionaire or by the company to be or- 
ganized by him. Said subvention shall be paid in 5 per 
cent interior redeemable debt bonds at their full nominal 
value. When the bonds are delivered, all matured cou- 
pons, as well as that next to mature, shall be detached.” 

Missouri.— It is understood that the financing of the 
Kansas City Northern Connecting R. has been finished 
and the actual construction of the railway will be pushed 
as (luickly as construction contracts can be let. Mr. 
A. E. Stillwell, of Kansas City, Mo., president of the 
Missouri, Kansas & Texas Trust Co., has returned from 
Euroi)e, where it is said he completed financial arrange- 
ments for building this road from Kansas City north to 
Pattonsburg, Mo., about 70 miles, and a company has 
been incorporated under the name of Missouri Construc- 
tion Co. to build the road. The road is a scheme for amal 
gamating the Kansas City, Quincy & Omaha and the 
Omaha & St. Louis lines. The new Northern Connecting 
R. to be pushed ahead now picks up the Omaha & St. 
Louis at Pattonsburg, Mo., and the Kansas City, Quincy 
& Omaha at Trenton, Mo. Connection will probably be 


made with the Des Moines & Kansas City at Gainesville 
Mo. Thus a new system is provided reaching directly 
from Kansas City to Omaha, Des Moines and Quincy. 
The Baltimore & Ohio Southwestern is now at Beard.s- 
town. 111., and will be brought to Kansas City. This new 
system will create the first essentially Kansas City R. 
north of the Missouri river. The incorporators are A. E. 
Stillwell and J. McD. Trimble, of Kansas City; Theodore 
and Wiuthrop Gilman and Edward T. Stotesbury, of New 
York, and Geoi’ge C. Thomas, of Philadelphia. It is 
thought that the Kansas City & Atlantic, extending from 
Kansas City to Smithville, 21.7 miles, will probably be 
U5elf)i* an entrance into Kansas City. 

Pennsylvania.— Surveys for the Bellefoute & Clearfield 
mad are now completed between Bellfonte and Philips- 
burg, and it is thought that work will soon begin. The 
length of the pmjected line is 56 miles, and from Belle- 
fonte goes up the Bald Eagle Valley as far as Union ville. 
There it will emss the Alleghenies, following the course 
of Dix run. This route will require one tunnel, but it will 
give a grade over the mountain comparatively easy. The 
road is virtually an extension of the Central railroad of 
Pennsylvania, which runs from Mill Hall, in Clinton 
county, to Bellefonte, and it is supposed that the road will 
be a connecting link with a chain of roads through to the 
west, independent of any other trunk line now in o])era- 
tion. 


INDUSTRIAL NOTES. 


Gars and Locomotives. 

— The Beech Creek Ry. Co. is to put Schoen Ixilsters 
under 2(X) cars. 

— James A. Gardner, of Chicago, has been receiving 
figures this week for the building of 250 coal cars for the 
Munising Railway. 

— The Monon road is reported to have adopted the Tm- 
jan coupler as the standard for that line. 

— A representative of a California road was last week at 
the Brooks locomotive works in Dunkirk to confer with 
the company concerning the building of a number of loco- 
motives to use crude petmleum for fuel. In Southern 
California crude oil is cheap, while coal is very dear. 

— Instructions have been given to equip 5,000 Lake Erie 
& Western freight cars with automatic couplers and air 
brakes, and its sixty freight engines will also be equipped 
with air brakes. It will require several months to com- 
plete the work, but it is to be the chief business of the 
company’s shops for some time. 

—The Lehigh Valley Railroad Company has awarded to 
the Baldwin locomotive works the contract for 20 freight 
and 5 passenger locomotives mentioned in our issue of 
May 9. 

—The “Little Giant” coupler, manufactured by the 
Buckeye Malleable Iron and Couifier Co., has been speci- 
fied on the 5,000 freight cars which are to be built for the 
Baltimore & Ohio Railroad Co. This company has ap- 
pointed C. H McKibbin & Co. general agents, with offices 
in the E(iuitable building, 120 Broadway, New York. 

—It is stated that the Florida Central & Peninsular Rtiil- 
road Ck)., after Investigating the Schoen truck and bolster, 
has adopted them as its standard, 

— The order for 2(X) furniture cars for the Chicjigo 
Great Western Railroad has been placed with the Wells 
& French Co. of Chicago. 

— The Wisconsin Central is running 375 ore cars through 
its shops at Stevens Point for general repairs and to 
equip them with air brakes and automatic couplers. 

— Nelson Morris & Co. have placed specifications in the 
hands of the car builders for 50 refrigerator cars. 

— The Pullman Co. has received orders to build 20 pas- 
senger coaches for the Brooklyn Bridge Co. 

—The Missouri Car & Foundry Ck). has secured the order 
for the building of 50 fiat cars referred to in our issue of 
May 9. 

The Chesapetike & Ohio are reported as about to order 

from 200 to 3(X) freight cars. 

The Michigan Central has sent out specifications on 

800 freight cars. 

—The New York, Chicago & Boston Refrigerator Co. is 
building ten refrigerator cars in its shops at Elsdon Sta- 
tion, Chicago. These cars will be equipped with air 
brakes, automatic couplers and Fox trucks. 

—The specifications for 2(X) box cars for the Wheeling & 
Lake Erie are stated to be in the hands of car builders. 

—The Brown Car. Wheel Works, of Buffalo, N. Y., an- 
nounce that they have acquired the business, plant, and 
good will of the Rood & Brown Car Wheel Works, that 
firm’s partnei-ship having expired by limitation. The new 
* firm consists of Mr. Geo. M. Trefts and Mr. Henry M. 
Brown, who is one of the most experienced car wheel 
makers in the country. The Brown works will endeavor 
to maintain the high quality of wheels which the old firm 
always turned out. 

—William Greene, general manager of the Baltimore Sz> 
Ohio has contracted with the Richmond Locomotive 
works to build twenty -five freight engines of the same 
type these works built for the Big Four. 

—It is stated that the new balanced locomotive designed 
and patented by Mr. George S. Strong has been completed 
at the Sparrows Point works of the Maryland Steel 
Co., and that it will soon be sent to Purdue Univei-sity at 
Lafayette, Ind., for an exhaustive series of tests. The 
principles of balancing and the other new elements of the 
design have been described in these columns, and it is 
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hoped thut the details may be presented in the near 
future. 

Bridges. 

—The Pitt county authorities at Greenville, N. C., are 
about to erect a new iron and steel bridge across the Pam- 
lico river near Greenville, to take the place of the present 
wooden structure. It will be over 1,500 feet long, with 
stone abutments, etc., of 100 feet at each end. 

—A press dispatch from Polo, 111., says a new iron bridge 
is to be built across Pine creek at Seven Mile Branch. 

—Bids are asked until June 22 for erecting a conci*ete 
arch or iron bridge with masonry foundations at Currie, 
Minn. 

— The Pittsburg Bridge Co. has been awarded contracts 
for the erection of the superstructure of six bridges, to be 
placed across streams in Allegheny county. The con- 
tracts amount to 1^0,700. 

—According to press reports Engineer Waldow, who 
has been conducting the soundings for a railway bridge 
across the Missouri river at V^ankton, has submitted his 
estimates to representatives of the English capitalists, at 
Chicago, 111., who have determined to build the bridge. 
The only gentlemen who are on the inside of this deal are 
J. J. Hill, Senator K. F. Pettigrew, of Sioux Falls, S. Dak. ; 
Congressman U. J. Gamble, and Arthur Nation. The lat- 
ter is the Yankton representative of the English creditors 
of J. T. M. Pierce. 

1 he King Bridge Co., of Cleveland, has received the 
contract for the superstructure of a bridge across the 
Youghiogheny river at Suterville, Pa. 

—The city council at Providence, K. I., has been peti- 
tioned to build a steel viaduct at South Main street, at a 
cost of about $l(X>,000. 

—Bids will be received by the county auditor of Adams 
county, till June 11, for the construction of an iron or steel 
three span bridge and iron sub structure for the same over 
Stout’s Hun, half a mile west of the village of Home, 
Ohio. 

—The governor of New York hashassigned billsaiithoriz- 
ing the building of a steel viaduct over the railway tracks 
at Brook avenue, to cost $100,000 ; for a bridge over the 
Bronx river Westchester avenue, to cost about $100,000. 
and for a structure over the Mott Haven canal at 135th 
street, to cost $:I0,000. 

— The commissioners of highways of Oregon township, 
111., are asking for an appropriation from the county treas- 
urer for aid to build a bridge across Hock river. 

—The Morgantown (W. Va.) Bridge Co. has let the con- 
tract to John A. Hoebling’s Sons Co. for repairing the 
cables of its bridge, and the work is now under way. 
Bids will be received during June for reconstructing the 
roadway, 22 feet wide and bl2 feet long, with iron floor 
beams or girders, and perhaps iron parapets or strength 
ening trusses. 

—The commissioners of Skagit county. Wash., have de- 
cided to rebuild the bridge across the North Fork of the 
Skagit river, which washed out at the recent flood. The 
contract was let to the l^acific Bridge Co. of Portland, for 
$ll,b()0, exclusive of riprapping. The bridge will be of 
steel, with a draw 232 feet in length on a 20-foot cylinder. 
The total length of the bridge and approaches "will be 
500 feet, and the abutments will consist of piles. 

The Pennsylvania Steel Co. has been awarded the con- 
tract by the Niagara Falls Suspension and Niagara Falls 
International Bridge Companies for the erection of the 
steel arched bridge which is to supplant the present 
famous suspension bridge built by Hoebling in 1855, who 
also afterward constructed the Brooklyn bridge. George 
G. Burrows is the American president and Thomas H. 
Merritt the Canadian president of the parties to the pres- 
ent contract. The arch, of which there will only be one, 
measures 550 feet and the center will be 2(K) feet above 
water level. This is the largest single steel arch ever 
built. The entire length of the bridge will be over 1,100 
feet. It will be a double-decked open structure and on the 
upper deck tw^o tracks will be laid, while on the lower 
deck will be two electric car tracks, a roadway and two 
foot walks. There will be two ribs or main arches of 550 
feet long by four feet deep and three feet wide and will be 
shipped in 25 ton sections. It will require a little over 
7,000,000 pou ads of steel to construct this immense road- 
way for public travel. The construction will be done by 
the cantilever process and no superstructure will be nec- 
essary. Although this new bridge will occupy the exact 
position of the old one, the traffic of either the steam or 
motor lines will not be interfered with. L. L. Buck, 
engineer of the above mentioned companies, is the de- 
signer of the new structure, and is also designing the new 
suspension bridge across the East River at New York. 
The structure will cost in the neighborhood of a half mill- 
ion dollars and must be completed in one year. The old 
suspension will also be removed by the steel company. 
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having determined to look to the United States for these 
in future, not because the deficiency in Canadian work- 
manship, but because they cAxn be built across the Hue 
much cheaper. Canadians having to pay a heavy duty for- 
much of the raw material imiwrted. It is rumored that 
Norton Mills, Vt., is the jioint at which the road will con- 
solidate its shops and yards and also that the custom 
house may be removed to this place. 

— A machine shop will be erected at Cumberland, Md., 
by Henry Handy wide, who has purchased a site for the 
purix)se. He will put in a complete machine equipment. 

—Thomas Carlin’s Sons, of Allegheny, have purchased 
property adjoining their works. River avenue, for the 
future extension of the plant, which will also give them 
increased railroad sidings on the Pennsylvania and Balti- 
more Ohio systems. 

— P. W. Wheeler & Co., West Bay City, Mich., will 
rebuild their recently bumed blacksmith shop in steel de- 
partment; it will be of steel construction, 75 x 2,50 ft. ; en- 
gine, shearing, bending and punching machinerv. triuham- 
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gine, shearing, bending and punching machinery, trip ham 
mers and other sheet steel working machinery will be put 
in. Two of the 400 ft. steel boats of Rockefeller’s new fleet 
are being built at this yard. 

— The United States Projectile Co. of Brooklyn, N. Y., 
is erecting a new building to meet the large demand for 
its products. The new building will be K)0 ft. wide and 
4;)0 ft. long, of steel skeleton structure throughout. 
The steel work for the building has been designed and 
will be erected by the Berlin Ii-on Bridge Co., of East 
Berlin, Conn. The trusses have a clear span of 100 ft., 
and the general construction is such that it will make 
one of the finest buildings of its kind in the country 


Buildings. 

—Joseph Reid, manufacturer of. the Reid gas engine is 
building a new foundry to his plant in Oil City, Pa. The 
naachine shop will also be built larger, so that the output 
of gas engines will be doubled. 

-The .Jacksonville Terminal Co., will soon advertise for 
Olds on the erection of the proposed union depot, to be of 
brick and Kranite, 361 x 131 ft. D. E. Maxwell, general 
manager Honda Central & Peninsular Railroad, Jackson- 
ville, may be addressed. 

—During the past few weeks small groups of men have 
been dismissed fi-om the Grand Trunk workshops A 
statement has teen circula',ed among them that no more 
locomotives were to be built in Canada, the new manager 


— Aiiplication has been made for the incorporation of 
the Georgia Car & Manufacturing Co., with a capital 
stock of $.500,000. The company is composed of capitalists 
of Savannah, Ga., and they have recently purchased a 
ciir plant at Huntington, Pa., which will be removed to 
Savannah and capital added until the full capital stock 
is invested in the plant and business. It is said that a 
site for the plant has been purchased for $15,0(K). The 
plant will include car building and repairing branch, 
vulcanized wood factory, car wheel foundry, axle foundry, 
etc. ; erection of buildings is to be commenced at an eariy 
day. 

—The Scranton Steel Co., Scranton, Pa., will shortly 
increase its plant so as to make structural shapes, etc., 
and will put in a complete outfit of this sort. 

— The Fort Pitt Bridge Works, Pittsburgh, Pa., has 
been granted a charter for the manufacture of archi- 
tectural, structural and ornamental iron and steel, capital 
stock, $100,000. The company will at once commence to 
build. 

—The new plant of the Weldless Tube works at Newark, 
O., the incorporation of which company was noted in our 
issue ol last week, wiU consist of seven buildings, the 
largest being an open-hearth steel works 70x120, a sheet 
rolling mill 120x400, and two weldless tube works each 80x 
235. The shops will cover 12 acres of ground. 

— It is stated on leliable authority that an immense 
steel plant is contemplated by the Reeves Iron Company, 
of Canal Dover, O., tobe constructed in the bottom lauds 
east of the C. & M. railway. Capitalists from Cleveland 
and other points are interested. 

—The deal between the Cotton Belt road and Tyler, 
Texas, for the location of the general shops at Tyler, and 
w hich has been pending for several months, has bten fully 
agreed to. and all papers signed. The railroad company 
purchased over $23,000 w^orth of land, and the citizens of 
Tyler gave a ^nus in cash of $15,000, according to plans 
and specifications. The shops will be the largest and most 
complete in the state. 

Machinery and Tools. 

—The Brown Hoisting and Conveying Machine Co. has 
lately closed a contract with the Pennsylvania R. for one 
Brown patent rapid double cantilever machine for hand- 
ling general merchandise on Pier “J,” Jersey City, to and 
from ocean steamers to cars. This machine has been de- 
signed especially for Pier “J,” and w'ill be the first special 
machine for the rapid handling of freight ever erected in 
New York harbor. It will hoist its full load of five tons 
1.50 feet per minute, and trolley same 900 ft. per minute, 
while the entire machine will move along the pier 000 ft! 
per minute. It is operated by steam, and will be handled 
in every function by a single operator. The engines, 
boilers, and operating mechanism are contained in a house 
21 ft. square on top of the machine. An attachment for 
handling bulk material, such as sand, sulphur, pyrites, 
etc., and loading same into box cars, will be provided, and 
it is expected this machine will revolutionize the handling 
of ocean freight in New York harbor. It will be in opera- 
tion about September. 

—For some time the Penberthy Injector Co., of De- 
troit, has been looking forward to the rounding out of its 
first 100, (XK) injectors. It had anticipated reaching the 
number about the 1st of July, but the demand for their 
goods has been so heavy, that they have turned out a 
larger number than anticipated, and have just reached 
the number 100,000, which was placed on a one-half in. 
injector on May 12th. In honor of this event the com- 
pany will give their employes a holiday and excursion a 
little later in the summer, probably during the latter part 
of June. 

—John C. De La Vergne, president of the De La Vergue 
Refrigerating Machine Co., died in New' York on May 10. 
About 20 years ago he became interested in the Bun- 
Brewing Co., and with W. H. Burr, of that firm, he in- 
vented the refrigerating machine for breweries, and sinc^ 


that ti ne this business has occupied his attention. In 
1883 there was a law'suit betw'een the partners, in regard 
to the patents, which re.sulted favorably to Mr. Da L i 
Vergne, and the fine factory in this city was built for the 
manufacture of this line of machinery. 

— The J. A. B\iy & Egan C ». has received, in the fac 5 
of the strongest European and American cjinpetition, a 
largo order for locomotive and railway car shop tools for 
Russia. This order, amounting to over $10.0(K), is espec- 
ially gratifying inasmuch as, being the second received 
during the course of a few years, it shows the high esteem 
in which the machines are held and the splendid reputa- 
tion they have gained for themselves. 

Miscellaneous. 

— The American Decorative Co., manufacturers of *• Lig- 
nomur ” and “Cameo Reliefs,” report good progress in 
the introduction of these materials for head linings of 
cars, and wdiile their adoption is not rapid the general use 
of -‘Lignornur” is continually gaining ground among the 
railroads. The office of the company is 68 Pearl street, 
Boston. 

— The American Signal Co., of Baltimore, Md., reports 
an excellent business, and among the recent applications 
of grade-crossing signal protection apparatus mentions an 
interesting piece of work at Essex, Ont.. for the Michigan 
Central R. R. The signal is placed at the main street 
crossing, and it is reported that the citizens, as well as the 
officers of the i-oad, ai-e much pleased with the operation 
of the apparatus. This is one of the recent applications 
upon this road which is specially referred to on account 
of the notice w'hich it has attracted Mr. G. VV. Smith, 
general manager of the American Signal Co., writes that 
he is replacing a number of old track boxes on signals, 
W'hich were put in some time ago, with the new circuit 
controller, illustrated in the Railway Review- of last 
week, and that w'ork of this character has been completed 
upon the Chicago & Grand Trunk, the Western New York 
& Pennsylvania, the Monongahela River, the Grand 
Rapids Indiana, the Northern Central, and the Lehigh 
& Hudson River R. 

—The Illinois Steel Co. has converted a part of its 
North Chicago works into a cement plant, for the iiurposc 
of converting waste “furnace slag” into “Illinois Steel 
Portland Cement.” This slag is run in its molten form 
into a pit, where w'ater is turned on to it, which disinte- 
grates or granulates it. It is then put into a roasting 
oven, after which it is allied with lime and other ingredi- 
ents. The product is then ground to powder in a mill, 
from which it is packed into bags for market. This pro- 
cess has now passed the experimental stage and solves 
the pi-oblem of how to dispose of the heretofore worthless 
slag. 

—A press report from Washington, May 19, states that 
the house commerce committee has favorably reiwrted the 
bill amending the act of Feb. 8, 1881, granting a right of 
w'ay for railway purposes through certain public lands in 
Richmond county, N. Y., so that the Staten Island Rapid 
Transit R. Co., may construct a 30-ft. tunnel through the 
lands of the United States, now occupied by the light- 
house establishment at New Brighton for the purpose of 
building a railway. It also provides that all raihvay com- 
panies shall enjoy the privileges of the tunnel. 

— Tire contracts of the Standard Oil Co. aggregates 8> 
per cent of the oil used on the railroads in this country. 

—The Bucyrus Steam Shovel & Dredge Co. of South 
Milwaukee, Wis., has received an order for the third 
hydraulic dredge to be used between Cario and Vicksburg 
on the Mississippi river. The boat which carries the 
machinery is to be 138 feet in length by 38 foot beam and 
8 feet deep. The hull will be of steel. The engines will 
be of 800 horse-power and w ill drive a centrifugal pump 
having suction and discharge 34 inches in diameter. The 
estimated capacity of the machine is 2.500 cubic feet per 
hour. The suction is arranged to cut a channel of a5 feet 
in width at one cut and the discharge is 1,000 feet in 
length and carried on floats. The maximum depth of cut 
the machine w'ill take is 15 feet. Steam is furnished by 
six externally fired marine return flue boilers. The work 
these dredges are employed in is that of cutting out sand 
bars W'hich form each year across the channel of the Mis- 
sissippi. Between Cairo and Vicksburg there are thirty- 
three of these, ranging in width from 400 to 2,400 feet. 

The width of the channel cut is from 100 to 250 feet. The 
dredges formerly built for this service by the Bucyrus 
people have been wonderfully successful and the placing 
of this order is the result of the satisfaction they have 
given to the government engineers. 

—Mr. Clarence E. Rood, of Buffalo, N. Y., pi-oprietor of 
the C. E. Rood Malleable Iron Works at Lancaster, N. Y., 
near Buffalo, announces his withdrawal from the Rood & 
Brown Car Wheel Works, that firm having expired by 
limitation. Mr. Rood also announces that he has sold out 
his interest in the East Buffalo Iron Works, of which 
ITarrar. Trefts «& Rood were the former proprietors. 
Action for the dissolution of this firm is now in progress! 

Mr. Rood is the sole ow'ner of his extensive and fully up- 
to-date malleable iron works situated at Lancaster, N Y 
only nine miles from Buffalo, to which he is now devoting 
his undivided energy. These works make a specialty of 
malleable iron castings for railroad work and enjoy a large 
business. The business of these works has grown rapidly 
from the time of their construction a few years ago, and 
even now the need of their extension is .sorely felt. ' Mr 
Rood is assisted in the management of these works bv Mr 
Eugene Chamberlin, formerly of the New York Central 
w'ho is the general manager of the works. Both of these 
gentlemen are deservedly popular and have many friends 
Mr. Chamberlin being widely known as the silver tongued 
orator of the great lakes. 




